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For the finest in finishes— 


specify Shell Chemical products for surface coatings 


For many yt ARS, manufacturers of deco- 
rative and protective surface coatings have 
depended on Shell solvents and resins for 
quality and economy. 

Shell’s family of solvents as- 
sures you complete formulating flexibility 
... Meets or exceeds highest standards. 

Shell Epon” resins produce fin- 


ishes that offer outstanding resistance to 
abrasion, impact and chemical attack. 
Inthe production ofalkyd resin and ester 
gum coatings, Shell glycerine provides out- 
standing quality and performance. 


For information and technical literature 
on specific products, write us now. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION 


ne Ch O° eveland « Detroit « H 
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Acetone 

Bisphenol-A 

Diacetone Aicohol 
Di-Tertiary Buty! Peroxide 
Epon Resins 

Ethy! Aicohol 

Ethvi Amy! Ketone 
Glycerine 

Hexylene Glycol 

Isopropy! Alcohol 

Isopropy! Ether 

Mesity! Oxide 

Methy! Ethy! Ketone 

Methyl Isobuty! Carpinol 
Methy! Isobuty! Ketone 
Neoso!l" Proprietary Solvent 
p-Tertiary Buty! Benzoic Acid 
Secondary Buty! Aiconol 
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Stainless Steel Fuiflo Filters with 18 Honeycomb Filter Tubes 
remove micro-contaminants from acid baths used in processing 
motion picture films at De Luxe Laboratories in Hollywood. Flow 
rate is 54 gpm. 


"GO 


HOLLYWOOD’ 





Maintain micro-clarity of film process solutions 
for De Luxe Laboratories 


Fulflo Filters are helping to turn out 
higher quality films — for the movies and 
television — at De Luxe Laboratories, 
Incorporated, in Hollywood. All film proc- 
essing solutions are filtered to micro-clarity 
so that not one speck of dirt can get in the 
finished film. In addition to improving film 
quality, Fulflo Filters have brought about 
substantial savings in prolonged fluid life. 

Fulflo Filters, with genuine Honeycomb 


Filter Tubes, provide any desired degree of 
micro-clarity for all types of industrial fluids: 
liquid chemicals; pharmaceuticals; water; 
oils; liquid fuels; compressed air; CO. and 
other gases. They give true depth (not just 
surface) filtration, at minimum pressure 
drop, for high or low flow rate, pressure, pH, 
temperature and _ viscosity. 

Complete engineering facili- 

ties are at your service. 





Write for new catalog to Department CE 


-@ 


with genuine Honeycomb Filter 
Tubes for controlled micro- 
clarity of industrial fluids. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE MASSACHUSETTS AND LEBANON. INDIANA 





Selective filtration of oils « water-oil 
separators * magnetic separators « 
pre-coat filters « coolant clarifiers 

automatic tubular conveyors. 


MICRO-CLARITY AT MINIMUM COST 
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TWENTIETH OF TWENTY-SIX ISSUES 


Best way to grow oaks from acorns 

Here’s how to successfully and painlessly ex- 
trapolate your pilot-plant data and equipment 
into a full-size working plant. You'll be able 
to thread a much safer course through a maze of 
problems: heat and mass transfer, process rates, 
equipment geometry. Now you'll be better able 
to convert your reaction and other small-scale 
facts into a set of logical and usable relationships 
(p. 129) 


for big-scale planning. 


ad 


Up-to-the-minute costs 

This time we’ve some U-tube heat exchanger 
curves. They'll convert heat transfers area into 
fob. dollars—a mightly big help with your pre- 
liminary cost estimates. They’re part of a new 
series of provisional standards and we'll bring 


you more. (p. 141) 
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Three answers from one chart 

Single new chart is latest aid for your counter- 
current extraction operations, even if they're 
multistage. It quickly finds your optimum eco- 
nomic conditions, It’s another time-slasher; a 
simple way to cut out needless figuring. (p. 142) 
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To keep siphons in their prime 

Always-ready siphon is a smart way to keep 
tank levels under control. Especially where your 
under-liquid connections are hard to make—or 
impossible. Where can you use this prize-win- 
(p. 153) 
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Why this BIRD 
so many of your solid-liquid separations 


— the Bird Solid Bowl Continuous Centrifu- 

gal Separator handles thick or thin feed 
slurries; delivers up to a ton a minute of thoroughly and 
uniformly dewatered solids, well washed if desired. 


—the Bird does the complete job in the small- 

est space, without expensive auxiliary equip- 
ment or controls. No filter media to restore or replace. No 
vacuum. No filtrate pumping. 


— the Bird runs continuously and automati- 

cally at minimum power cost per ton. It is 
ruggedly constructed for years of trouble-free service with 
virtually no maintenance attention or expense. 


WHY LEAVE IT TO CHANCE 


Get it proved in advance — Performance and cost findings can be had before 
you purchase any kind of filtration equipment, via pilot-scale tests of your slurries 
at the Bird Research and Development Center 


BIRD) 


LEADING AUTHORITY ON 
SOLID-LIQUID SEPARATIONS 
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There’s renewed activity in petrochemicals.......... 68 


More petroleum-derived products are coming from the 


processing line: Epoxies and other oxygenated chemicals: 


nine chlorinated xylenes now in pilot plant production. 


Cat cracker’s size challenges engineers . 


Tidewater QOil’s Orthoflow fluid cat cracker represents 
9,500 tons of processing bulk, charges a whopping 102,000 


bbl./day. Designers solved some challenging problems. 


Hoping for trouble-free scale-up? . 


This 12-page feature report—final installment in our pilot- 


plant series—will give you expert help in using pilot-plant 


data for production scale-up. 


Here are up-to-the-minute heat exchanger costs. 


Sleuthing for timely, reliable sources of cost information? 
Here’s the first of a series of cost charts, based on data from 


the American Assn. of Cost Engineers. 


Use this chart for extraction design problems. 


Now, one chart gives optimum values for the many variables 


in multistage, countercurrent operations. Chart works for 


systems of linear and moderately linear distribution. 
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“De Laval’s pilot plant simulates 
your process conditions to solve 
centrifugal processing problems.” 


Fred Wheelwright, De Laval Separator Company 


“The photograph above shows the major portion of 
De Laval’s pilot plant setup at our Poughkeepsie, N. Y., 
headquarters ...and some of the key people responsible 
for its operation. 

Basically, what we provide here is a complete centrifugal 
processing facility in which you can test your processes 
without having to build your own pilot plant. We find the 
answers to problems concerning separation, clarification, 
classification or concentration of liquid-liquid-solid or liquid- 
solid mixtures. These findings are then applicable to the 
operation and/or construction of your own process facilities. 

Facilities: Our plant has the capacity to handle samples 
in reasonable production quantities. It has stages for mixing, 


6 


reaction, heating and three stages of separation .. . followed 
by a continuous high vacuum dryer. Most of the equipment 
is stainless steel to permit us to handle corrosive liquids. 
We've found very few situations in which we could not 
simulate process conditions well enough to give an accurate 
reading on process efficiency or feasibility. 

Examples: We've done work here for many of the coun- 
try’s leading chemical companies, Typical examples of the 
problems we've handled are: 

* removing oversize particles from polyvinyl latex. 

* continuous high-volume removal of uranium salts from 
loaded solvents. 

* removing catalysts from re-arranged lard. 
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And one of the best-known products of this pilot plant is 
the patented De Laval tall oil process. The patent on this 
continuous acidulation process (full information on request) 
is based on work done here by our Manager of Industrial 
Engineering, Frank Sullivan. 

Personnel: In the center of the picture: Frank Sullivan, 
B.Ch.E. at N.Y.U., and a Master’s at Stevens Institute. . . 
one of the country’s foremost authorities on centrifugal proc- 
essing, has published many papers on various aspects of 
centrifugal technology. With De Laval since 1950, Mr. Sul- 
livan is responsible for the engineering development of all 
De Laval’s industrial equipment and processes, and for the 
industrial laboratory and process laboratory. 

Next to Mr. Sullivan is Mrs. Lois Crauer, B.S. degree 
from U. of Rochester, a member and active in the A.C.S. 
and A.O.C.S. Undoubtedly one of the best-known authori- 
ties (and certainly one of the prettiest!) in the field of vege- 
table oil processing, Lois Crauer’s work at De Laval places 
particular emphasis on development of chemical processes. 

At the far right of the picture is Victor Lindenman, Jr., 
Chemical Engineer (Northeastern University) responsible 
for direct supervision of the pilot plant. Between him and 
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Mr. Sullivan is Lowell Signor, Jr., Test Man responsible for 
operation and maintenance of the pilot plant equipment. 
And that’s me, Fred Wheelwright, on the left. 

What's in it for you? We welcome your inquiries on 
problems we might help solve. We charge a rather nom- 
inal day-rate fee, and we insist that we have the opportunity 
to run lab tests on small samples of your material before we 
decide whether to set up for pilot plant testing. In any case, 
you can be sure that your inquiry will receive our undivided 
attention, and there will be no obligation.” 


% DE LAVAL 


SEPARATOR COMPANY 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
Chicago. Illinois 


DE LAVAL PACIFIC COMPANY, 
201 E. Millbrae Avenue, Millbrae, Calif. 








TITANTUM—available now for long service 


NOW AVAILABLE: TITANIUM CASTINGS 


New casting technique 
produces sound, high-quality 
shapes at fraction of 


machined part cost 


For the first time, cast titanium shapes 
are readily available—such as the globe 
valve pictured at left. One piece or a 
hundred can be produced at reason- 
able cost. This important development 
was made possible through the efforts 
of skilled foundrymen working with a 
new rammed graphite mold composi- 
tion developed by Du Pont. 

Sound, high-quality titanium cast- 
ings are highly resistant to many 
corrosive environments such as hypo- 
chlorite slurries, brackish water and 


chlorinated organic compounds. Re- 





sult: long service life, reduced down- 
time, lower initial and operating costs. 


PIGMENTS DEPARTMENT 


QU POND 


e@ This 2” titanium globe valve, cast by Oregon Metal- — — 

~ U. S. PAT. 
lurgical Corp., is corrosion-resistant, has low density with BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
a tensile strength up to 90,000 psi. Such castings are now 


possible by use of an expendable graphite mold compo- PIONEER PRODUCER OF 


sition developed through Du Pont research. 
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life... corrosion resistance... economy in use 


Proven Economies 


Titanium is actually the least expensive metal 
you can use under many corrosive influences. 
It withstands conditions that reduce the service 
life of ordinary and high-alloy metals... cuts 
downtime and replacements. 

Titanium offers the economy of long, trouble- 
free service when exposed to such corrosive 


EQUIPMENT CosT 


environments as: 


Most Inorganic Chloride 
Solutions 

Molten Sulfur 

Chromic Acid 


Salt Water 

Marine Atmospheres 

Nitric Acid 

Wet Chlorine 

Chlorinated Organic 
Compounds 


Aqua Regia 
Hypochlorites and 
Chlorine Dioxide 


GLOBE VALVE REPLACEMENT COST 
TITANIUM VS. STAINLESS ALLOY 
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YEARS 


GREATER ECONOMIES are now possible through use of cast titanium valves. 
Stainless alloy and titanium globe valves were tested in an environment of 
65% nitric acid at 110° C. Stainless alloy valve cost $102*... but had a 
maximum service life of only 6 months (some lasted only 
titanium valve cost $380*, showed no sign of corrosion after 6 months. 
Life expectancy: 10 years minimum. The $278 difference in cost was 
absorbed in less than 1% years (Point A). After 10 years, a single titanium 
valve will save more than $1,750 in replacement costs alone! 


* cost of single unit 


3 months). The 


TITANIUM—available today 


Titanium is now readily available for non-defense 
applications. Standard parts of titanium are already 
solving severe corrosion problems in the chemical, food, 
pulp, paper and allied industries. 

In your process development work, take advantage 
of the corrosion and cavitation resistance, light weight, 
long life and high strength of titanium in continuous 
flow, high temperature and pressure processes. 


NOW AVAILABLE — Cast titanium parts and fitting like the cen- 
trifugal pump, diaphragm-type valve, and 5-in. IPS “Y” valve 


MAIL COUPON TODAY for an informative booklet 
about titanium —its properties and applications. 
E. I. du Pont de Nemours & Co. (Inc. ), Pigments 
Department, Titanium Market Development Sec- 
tion, Wilmington 98, Delaware. (This offer is 
limited to the United States and Canada. ) 


EEO eine, 


E. I. du Pont de Nemours & Co. (Inc. ) 

Titanium N-2420, CE-10, Wilmington 98, Delaware 
Please send [] booklet on titanium, [1] information 

on cast-titanium parts. I’m interested in titanium for 

the following applications: 


As a manufacturer and pioneer producer of titanium 
sponge, Du Pont has been working with leading mill- 
products producers and process-equipment manufac- 
turers on the commercial development of titanium. 
This broad experience can be applied to your process 
development, equipment design and plant maintenance 
problems. Just get in touch with Du Pont for further 
information about titanium—its properties and uses. 


iit i 
and accessories pictured above. These are just a few examples of 
commercial castings made of corrosion-resistant titanium, 
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DRAWING SHOWING TYPICAL APPLICATIONS OF BRISTOL MINIATURE _ 


WATER REMOTE 
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BRISTOL 
METAGRAPHIC 
PLUG-IN 
RECEIVERS ——> 









































ial Bien tlaneke oie aes a eas 
cutout (4 9/16” sq.) 
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ALL RECEIVERS LOOK ALIKE ON GRAPHIC PANEL, and all take the same panel 


Bristol offers: More types of miniatures 


Bristol Miniature Instrument Systems offer 


broadest measurement range and widest process control coverage: 
e Pneumatic Transmission 


e Electronic Potentiometers and Bridges 
= a 


0 pristor's 100 MS e Telemetering Instruments 


e Recording Gauges 


Automatically Controlling, Recording, and Indicating Models 








BRISTOL METAGRAPHIC INDICATORS 

feature easy-to-read 9-inch effective length 

scale and interchangeability with recorders 

of same type. 
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BRISTOL METAGRAPHIC MINIATURE RECORDERS 
—whether electronic, pneumatic, telemetering, or gauge 
types—present a uniform, pleasing easy-to-read panel 
appearance, measure only 5” x 5 1/8”, fit same 4 9/16” 
square panel cutout. 


than any other instrument company 


... plus a complete line of full-sized instruments 


Bristol makes them all. Whatever your choice in instru- 
ments, you need look no farther than the complete Bristol 
line -—- pneumatic, electronic, miniature telemeters and 
gauges —all in a planned line. 

Planned to give graphic panel installations a neat, 
pleasing, matching appearance. 

Planned to give you the widest possible measurement 
range, the broadest instrument coverage, of any line. 

Planned to free you from costly pre-installation 
decisions as far as practically possible—true plug-in 
instruments ; widest practical number of instrument sub- 
stitutions; easiest, fastest range changes. 

Planned to give you any type of instrumentation-- 


electronic, pneumatic or mixed systems in plug-in mini- 
ature construction. 

Planned to give you the results of modern human- 
engineering studies in chart, dial, and indicator visibility 
and readability. 

Bristol makes all types, all sizes of instruments, can 
give you all control modes. That’s why Bristol applica- 
tion engineers don’t need to shade the facts. When they 
make an instrument recommendation it’s based on our 
unbiased consideration of your problem alone. 

Write for complete technical data on Bristol miniature 
instruments today. The Bristol Company, 109 Bristol 
Road, Waterbury 20, Conn. 8.6 


= R i STO \ TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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BALL BEARING HANGER 
has_self-aligning bearing 
and seal—adjusts to suit 
shaft deflection. Square tube 
member of frame is posi- 
tioned to permit easy pas- 
sage of materials. 


QUIK-LINK CONVEYOR 
SCREW. For ease in removal 
of conveyor section without 
dismantling other compo- 
nents. Feature can be fur- 
nished on Helicoid and 
Sectional Flight Conveyors. 


How new LINK-BELT screw conveyor components 


reduce power demands and 
maintenance delays 


TROUGH END SEAL assem- 
bled between flange block 
and trough end plate, keeps 
grease in, dirt out. Used 
with lip, felt or waste pack- 
ing seal to prevent bearing- 
product contact. 


DOUBLE BALL BEARING 
Flange Block employs two 
Link-Belt precision _ ball 
bearings spaced to with- 
stand overhung load at drive 
end and take thrust loads 
of screw in either direction. 


Complete line of accessories 
can be installed 
On new or existing systems 


BALi AND ROLLER BEARING 
COUNTERSHAFT END. 
For drives at right angles 
to screw conveyor or com- 
mon drive for two convey- 
ors intersecting at right 
angles—absorbs thrust. 


HOUGH just recently introduced, 

these Link-Belt screw conveyor 
components have already achieved a 
wide acceptance. Throughout industry, 
they’re cutting power and maintenance 
demands to a new low. 

Design refinements include the Quik- 
Link conveyor screw that makes re- 
moval of conveyor section possible 
without dismantling other components. 
Starting and running friction is reduced 
through the use of Link-Belt ball bear- 
ing hangers, as well as new ball bearing 
trough ends. Trough ends can be fur- 
nished with seals to protect bearings— 
seals are rabbetted for perfect bearing 
alignment. ing Factory Branch Stores and Distributors in 

For facts, call your nearby Link-Belt age a ge 


“ i = i is- Marrickville (Sydney), N.S.W.; South Africa, 
— ws ne me ete oe - Springs. Representatives Throughout the World. 
tributor. Or write for Folder 2489. 


LINK-BELT COMPANY: Executive Offices, Pruden- 
tial Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carry- 


SCREW CONVEYORS 
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as easy as 
Stacking coins 
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Hackney chemical containers stack four-high 
...Save Shipping, handling and storage costs 


% 


Here’s the lightweight, stainless steel acid container that builds a 
safe, compact stack—saves warehouse space and handling time 
for you. Bottom foot ring of the 15%2-gallon Hackney chemical 
container fits snugly over top ring of lower barrel. 


Designed with easy-to-grasp, full curled foot rings for safe, 
one-man handling and convenient pouring. Your name can be 
embossed on the bottom ring. Low tare weight reduces transpor- 
tation costs. Stainless steel protects your dangerous or corrosive 
chemical products—eliminates breakage losses. 


These 15'2-gallon containers are just one of the many types 
and sizes of returnable shipping containers that bear the famous 
Hackney name. Write today for the complete Hackney Drum and 
Barrel Catalog. 


Pressed Steel Tank Company 


Manufacturer of Hockney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in all principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Garlock Lattice-Brai 




























TODAY, at Eastman’s Kodak Park Works in 
Rochester, Garlock Latrice- Brain Teflon 
packings are playing an important role in help- 
ing to recover, for later re-use, 95% of the 
solvents used annually in the coating of film. 














DOING A JOB that neither rubber-impregnated 
canvas, duck, or other packings could do in the 
past, the Larrice-Braip Teflon packings pro- 
vide tight seal up to 100 psi pressure in more 
than 100 pumps which move solvents from 
underground storage to various distilling opera- 
tions where it’s refined and prepared for use 
again. As part of the piston that furnishes 
pumping compression, the packings are con- 
stantly exposed to the solvent mixture and must 
be able to withstand its action without swelling 
or deterioration. In addition, the packings must 
create as little friction—and resulting wear— 
as possible on the cylinder liners while the pis- 
ton moves at rates as high as sixty 12” strokes 
per minute. 


Garlock LatricE-Braip Teflon Packings have 
provided reliable service, without shutdowns for 


*Registered Trademark 
tDuPont Trademark 


















Ten of the reciprocating pumps used in solvent recovery oat 
Kodak. Garlock LATTICE-BRAID Teflon Packings on the pump 


~ pistons have given satisfactory service since the first installation 


2 “2 years ago 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


CQarntocx 


Recover 95% of Film Process Solvent for Re-Use 






maintenance, as well as increased pump effi- 
ciency due to reduced slippage. There is also a 
lower coefficient of friction of packing to cylin- 
der liner, while the liners themselves appear to 


remain in excellent condition. 
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LONGER OPERATING LIFE of both pump and 
packing lies in Garlock’s use of Teflon yarn 
woven in lattice - braid construction. Each 
strand of Teflon passes diagonally through the 
body of the packing at an angle of approxi- 
mately 45°. This through-and-through braiding 
makes a completely unified structure, resulting 
in greater strength. Garlock’s Latrrice-Brarip 
has no outer cover to wear through; its through- 
and-through structure holds together when 
worn far beyond the limit of ordinary packings, 
resulting in longer packing life. 


ADD to these features the fine physical proper- 
ties of the Teflon yarn—chemical inertness, low 
friction coeflicient, temperature stability, ex- 
cellent cold-flow resistance—and you have the 
finest packing on the market. 


LarticE-Bram Teflon Packing is another im- 
portant part of “‘the Garlock 2,000” . . . two 
thousand different styles of packings, gaskets, 
and seals to meet all your needs. The only com- 
plete line. That’s why your Garlock representa- 
tive can give you unbiased recommendations. 
Call him or write for Folder AD-131. 





FOR PROMPT SERVICE, contact one of our 30 sales offices 
and warehouses throughout the U.S. and Canada, 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 



















MEASURING UNIT 


A. A thermocouple signal to a d’Arsonval galvanom- 
eter, the only moving part, moves the indicating 
pointer up scale. 


B. Aluminum vane adjusts the amount of light re- 
ceived by the photocell from the operating lamp. 


C. If operating lamp or photocell fails, output volt- 
age assumes a value equal to high temperature. 


CONTROL UNIT 


D.A one-stage magnetic amplifier amplifies small 
current from the photocell in the measuring unit. 
This is the only active electronic element in the 
controller. 


E. Pilot light goes out on line power failure. 


Pyr-O-Volt controller is dependable and trouble-free. Built-in voltage regulator 
maintains voltage within + 1% of level required for maximum operating stability. 
Thermocouple burnout.protection is optional. Spare operating lamp is supplied 
with all instruments. Available in both horizontal and vertical case models. 


























For your electric heating applications... 


Use this accurate, dependable 
Pyr-0-Volf controller 


® No tubes to wear out 

® Voltage regulation 

© Fail-safe design 

© Contactless, stepless control 


Here’s an accurate instrument for reliable stepless control of saturable 
reactors, r.f. generators and other power amplifiers. It has a propor- 
tional band adjustable from 24% to 5%, and a manual reset adjust- 
ment which shifts the control point over 100% of the proportional band. 


The Pyr-O-Volt controller can control saturable core reactors up to 
100 kva, if used with a Brown magnetic amplifier... You can also use 
this proportional output millivoltmeter-controller with the General 
Electric Reactrol**, and with the Westinghouse Furnatron.*** Com- 
plete packaged systems available. 


Contact your nearby Honeywell field engineer for complete details. 
He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Philadel- 
phia 44, Pa. 


| ’ i # 
*Tradename, Minneapolis-Honeywell Regulator Co, H Fins { rm Coutrol 


@ REFERENCE DATA: Specification $103-5 





**Tradename, General Electric Co. pn Se 
***Tradename, Westinghouse Electric Corp. l 








2"x 2” Dise or 200"x 132’x 2” Plate 


~»- Carlson is your ONE source for ALL 
stainless steel components 


STAINLESS STEEL PLATES »- PLATE PRODUCTS + HEADS + RINGS 
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Check your drawings and you may find 
that you require all of the stainless steel 
items shown here—plates, heads, tube sheets, 
discs, forgings, flanges, rings, special pat- 
terns, bars, and sheets (#1 Finish) in the 
heavier gauges. When you buy all these 
material components from one source you 
save time, effort and money. 











Your assembly costs are kept toa minimum 
when you use Carlson’s abrasive cut mate- 
rial. Cleaner edges mean less true-up time 
on the job. There is no heat-affected zone 
because little heat is developed during the 
cutting. Fabrication is easier and the fin- 
ished product is of the highest quality, more 
dependable in use. 


Who pays freight on “offcuts” you can’t 
use? No one, when you use Carlson’s 
service for cutting plate to shape, ready for 
your fabrication. Plate is sheared, sawed, 


flame or abrasive cut and machined to your 
specifications. Eliminating freight charges on 
excess material lowers your costs. 


There’s the matter of delivery which also 
means time and money to you. As specialists 
in stainless steels, Carlson has the diversified 
equipment and the technical and practical 
knowledge to produce the plate or shapes 
you want, the way you want them with 
delivery as promised. 


SN XKIOM Ie 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 





DISCS - FORGINGS + FLANGES + BARS AND SHEETS (No. 1 Finish) 
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Oliday desti 


Saturday problem: 
Damaged 8,000 gallon reactor 


Sunday job: Trouble-shoot and repair 


Monday result: Reactor back “on-stream” 


It’s nine Saturday night. Home phone rings long distance. 
It’s a Texas customer’s voice: “One of our 8,000 gallon 
reactors was damaged, How soon can you fix it?”’ Answer: 
“Trouble-shooter leaving earliest flight.” Glascote service 
engineer packs. Takes-off 7 a.m. Sunday. Repairs completed 
10:30 that night. Monday — and he’s up early. Repairs 
inspected. Reactor started up and back “on-stream.” 


Case in point: Every Glascote customer is automatically 
enrolled in our life-long preventive maintenance and flight- 
fast service programs! 


Our objective: Protecting profitability of your Glascote glass- 
lined equipment. This basic protection program includes 
process engineering and consulting help, in-plant seminars 
and specialized field service. 


What's behind the Glascote sales engineer 
--and his glass-lined products? 
He's an experienced engineer who can 
give you on-the-spot product and process 
assistance. And behind him—38 years of 
Glascote experience in manufacturing 
glass-lined vessels and tanks for the proc- 
ess industries. Through continual research 
and development engineering, Glascote 
stays ahead of the demand for new and im- 
proved processes requiring a wider range 
of corrosion, temperature and thermal 
shock-resisting properties for glass linings. 


Custom and Standard 


t Reactors — Designs include 
® the HR (Heavy-duty closed), 
CR (clamp-top), SR (standard 
closed) and the new spheri- 
N C 


cal reactor. Capacities range 
oew VUC tT 3, | from 300 to 8,000 gallons 
CLEVELAND 17, OHIO dependent on design. 


Sales offices or agents in principal cities. Export sales: 
A. 0. Smith International S$. A., Milwaukee 1, Wisconsin, U. S. A 


A suBsiDIARY OF A. O. Smith Corporation 
World's Jargést, manufacturer of glass-protected stee/ products 
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Wherever you use 


rubber products of 


neoprene or HYPALON® 


you cut costs 


Conveyor belts of neoprene 
or Hypa.on often keep 
rolling twice as long as or- 
dinary belts. even though 
exposed to chemicals and 
hot materials which quick- 
ly destroy ordinary rubber. 


Acid hose gives longer 
service when it is lined 
with HypaLon for strong 
oxidizing chemicals or with 
neoprene for other chemi- 
cals. As covers, both resist 
wear and weather. 
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You get longer service life . . . reduced maintenance costs 
...and less downtime. In chemical applications, there’s a 
double benefit in the unique properties of Du Pont neoprene 
and HypaLton. Whether they are used in acid hose, conveyor 
belting, gasketing, tank lining or safety clothing, they do a better 
job and cut costs while they are doing it. 


Results speak for themselves. Neoprene lining in a hot 
acid fumes scrubber stopped costly shutdowns during the pro- 
duction of critical lithium hydroxide and carbonate. In soda 
ash storage tanks, submerged neoprene check valves, exposed to 
265°F. steam, have been used since 1955 with practically no 
maintenance. Neoprene—offering resistance to oil, grease, abra- 
sion and flexing—is capable of withstanding more deteriorating 
influences than any other rubber. 


HyPaton, a new Du Pont synthetic rubber, gives products 
still greater resistance in specialized conditions. For instance, 
HyYPALON seals on an acid fume condenser have been exposed to 
Aqua Regia, chlorine, nitric oxide, nitrogen dioxide, and nitrogen 
tetroxide since 1956 without signs of deterioration. HyPALON 
also has excellent resistance to ozone, oxidation-aging, abrasion 
and high temperatures. 


Rubber products which offer you the longer-term economy 
of neoprene and HyPa.on are available through your local rub- 
ber goods distributor. He can suggest the right product for your 
applications and offer quick delivery on small or large orders. 
Take advantage of his convenient service by calling him soon. 
For more information about the properties and many industrial 
uses of Du Pont neoprene and Hypaton, write for Du Pont 
Elastomers in Industry to: E. 1. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Dept. CE-10, Wilmington 98, Delaware. 


DuPont synthetic rubbers do more things better... 
NEOPRENE * HYPALON® 


REG. u. 5. pat. OFF 


Better Things for Better Living .. . through Chemistry 


Gasketing of Du Pont 
neoprene and HypaLon 
resists chemical attack 
and compression set... 
keeping joints tighter 
longer. Under extreme 
conditions it holds up 
where others fail. 


Neoprene safety clothing 
allows freedom of move- 
ment while giving the 
wearer long-lasting, posi- 
tive protection against 
chemicals and acids, and 
even hot oils. 
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Ready now at Orange, Texas 


3 


You name it... we'll make it...and erect it too! 


Anything American Bridge fabricates, it can also erect. over 50 years of experience, we can handle any plate job 
Possessing the most complete range of construction anywhere. American Bridge has no peer in the specialized 
equipment in the industry and skilled personnel backed by business of steel construction. 


— ae 
‘ 


ot 


BIG EQUIPMENT for important jobs. The modernized plate fabricating shop is a two-aisle building, 177’ wide and 750’ 
long, with extended crane runways, 270’ and 200’ lengths at either end. The heavy aisle is furnished with two 50-ton, one 15-ton 
and one 10-ton crane and the light aisle has one 25-ton, one 15-ton and one 10-ton crane. 
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modern fabricating facilities for 


Top-quality plate work of all kinds 


Tanks - Pressure Vessels - Stacks - Bins - Pipe 


To better accommodate the growing needs of the 
dynamic industries of the South and Southwest, 
our Orange, Texas, plant has been completely 
modernized, enabling us to handle literally any 
type and size of plate work—including heavy wall 
pressure vessels for the petroleum, chemical, paper 
and other industries. 

Plate fabricating facilities include large car bot- 
tom-heating and stress-relieving furnaces, high- 
capacity bending rolls, a variety of presses and 
press brakes, the latest in welding and X-raying 
equipment, high-capacity plate shears, edge plan- 
ers, boring mills and drills. 

The plant, strategically situated to serve the 
industries of the South and Southwest promptly 


and economically by rail, truck or water, is also 
designed for fast, efficient material handling. It is 
equipped with 7 cranes capable of lifting over 
100 tons. 

American Bridge also offers complete construc- 
tion service. We have the experience, manpower 
and equipment to handle any plate construction 
work efficiently and economically. 

Our Orange plant is ready to serve you now. 
Specialists at Orange and all other American 
Bridge Contracting Offices around the country are 
prepared to discuss your plate requirements. For 
high-quality, economical plate work, just get in 
touch with the nearest office. 


USS is a registered trademark 


Write for our new booklet completely describing facilities and services 


General Offices: 525 William Penn Place, Pittsburgh, Pa. Contracting Officesin: Ambridge - Atlanta - Baltimore - Birmingham - Boston - Chicago - Cincinnati - Cleveland 
Dallas - Denver - Detroit - Elmira - Gary - Houston - Los Angeles - Memphis - Minneapolis - New York - Orange, Texas - Philadelphia - Pittsburgh - Portland, Ore. 
Roanoke - St. Louis - San Francisco - Trenton - United States Steel Export Company, New York 


American Bridge 
Division of 
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United States Steel 





DENVER 9% 


TULSA 8% 


_ HOUSTON 8% 


e 


ihy yee, 3 ; a ae os ae leap ote writs 


EW SAVINGS ON 


Worthington has reduced the cost of SESC pumps by 
spanning the nation with new regional assembly depots. 
In addition to the primary depot in East Orange, (N.J.), 
Lo k h others have been established in Cleveland, Atlanta, St. 
O at t e map Louis, Houston and Los Angeles. Worthington can now 
pass along savings to you in three ways. One, on the 
h h price: as much as 10% depending upon your location. 
to see OW muc Two, on time—because your order can be processed and 
shipped in a matter of hours. Three, on parts service— 
! because each of the assembly depots maintains a stock of 
less you pay! spare parts 
In addition to assembly points, Worthington also 
maintains stocks of completely built pumps in Buffalo, 
Chicago, Denver, New Orleans, Dallas and Tulsa. 
But there are other reasons why SESC (standard end 


Refer to Chemical Engineering Catalog for Detailed 
Description of Worthington Standard Pumps 





CHICAGO 6% 


CLEVELAND 5% 


ST. LOUIS 7% 


EAST ORANGE 


ATLANTA 6% 


NEW ORLEANS 7 % 


REGIONAL 
ASSEMBLY 
DEPOTS 


REGIONAL 
STOCKING 
WAREHOUSES 


WORTHINGTON PUMPS 


suction centrifugal) is far and away your best pump buy. 
Standardization gives you a high degree of interchange- 
ability. Pumps may be all iron, all bronze, standard 


fitted, or Worthite*. 120 different sizes, with open or 
closed impellers are available with capacities up to 2700 
GPM and heads to 550 Ft. Conventionally packed boxes 
or mechanical seals are optional in all pumps, and con- 
versions from packed boxes to seals may be made on 
units in the field. All in all there are 70,480 modifications 
of the SESC pump to choose from—the broadest com- 
bination the pump industry has to offer. 

SESC pumps also give you these benefits of standard- 
ization. You can cut your spare parts inventory by 50% 
because only four bearing frame sizes are used for the 
entire 120-pump line, and all pump parts are interchange- 


able. This means reduced downtime if repair or conver- 
sion is made. Finally, one basic design for the complete 
line simplifies maintenance and lowers overall operating 
costs. 

Take advantage of the new low costs—the speeded de- 
livery—the many outstanding features of the Worthing- 
ton SESC line now. For detailed information, write for 
Bulletin W-300-B-4-B. Worthington Corporation, Sec- 
tion 20-3, Harrison, New Jersey. In Canada: Worth- 
ington, Ltd., Brantford, Ontario. 

*Worthite is a high nickel, high-chromium, low-carbon alloy steel. 
Trademark Reg. U.S. Pat. Off. 


WORTHINGTON 





Another “Quality Controlled” application of Teflon by Dore 
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DORE V22S NED WITH TEFLON* 
Have Standard” Face to C/L Dimensions. 


This exclusive feature of Doré Teflon lined Tees means 
you can plan corrosion-free, contamination-proof pip- 
ing layouts with the same specifications and install them 
with the same efficiency as you do standard piping. 
There are no special calculations required . . . no “off- 
size” fittings to complicate and upset your piping in- 
stallation schedule. And only Doré Tees have these 


standard dimensions. 








Doré Tees are lined with pure, white Teflon, 1/8” 
thick. The Teflon lining is tough, dense, hole-free. IT 
HAS NO WELDS. The Teflon lining, including the flange 
face seals, are molded in one piece. The seal covering 
the raised face of the flange is perfectly flat and 
not wavy. Flanges make up leakproof with- 








smooth... 
out the use of an extra flange gasket. 


Doré engineered and “quality controlled” Teflon 
lined pipe and fittings can be the solution to corrosion 
and contamination problems. Write for bulletin K-57-A, 
giving us information about special »roblems you have. 


Fohn L Dore Co 


HOUSTON 7, TEXAS 


5406 SCHULER « P.O.BOX7772 e 
EXPORT: 1505 RACE ST. @ PHILADELPHIA 2, PA., U. S. A. 
CABLE ADDRESS: DOREX 


Face to C/L dimensions (“A”) are in accordance with ASA 
1254 Cast Iron Flange Fittings standards. Tees are ductile iron 
with flanges drilled to ASA 125% standards. Pressure Rating: 
400 psi, Vacuum Rating: Full, Temperature Rating: -90°F to 500°F. 


*Du Pont’s registered Trademark for fluorocarbon resins, including tet- 
rafluoroethylene resins. 
**ASA 125# Cast Iron Flanged Fittings. 


SALES ENGINEERS 
FOR JOHN L. DORE, INC. 


DU PONT’S TEFLON 
HI-QUALITY NYLON 
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Protect against costly breakdowns 
by using pipe lined with a TFE-fluorocarbon resin 


In handling corrosive materials, maintenance can be a major 
problem. A single shutdown for pipe repair can cost you 
more than an entire piping installation. In corrosive services, 
the only pipe worth using is pipe you don’t have to replace 
. .. pipe lined with a TerLon TFE-fluorocarbon resin. This 
pipe is unaffected by the most powerful acids, bases, and 
solvents. 

For example, pipe lined with a TFE-fluorocarbon resin 
replaced stainless steel pipe in a process stream containing 
sulfuric acid, sulfur, and sodium sulfate in water, under 
pressure, at a temperature of more than 240°F. Corrosion 
was eliminated, and, with it, the possibility of contamination 
with metal ions, which can often act as catalysts. The non- 
adhesive surface of the liner prevents plugging by the high 
viscosity material. 

TFE-fluorocarbon pipe lining has many other advantages. 
It won't shatter under vibration or thermal or physical shock, 


PEG. U.S. PaT.OFle 


BETTER THINGS FOR BETTER LIVING 
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like brittle liners. It can be used at temperatures up to 500° F. 
The liner flared over the flanges provides complete protec- 
tion for the steel from the process fluid and eliminates the 
need for additional gasketing. And now you can get a com- 
plete assortment of standard sizes of flanged pipe and fit- 
tings, including tees, elbows, and reducers, all lined with 
Du Pont TEFLon TFE resin. 

To minimize maintenance and downtime in chemical 
services, install pipe lined with TeFLon TFE resins. Check 
with your local supplier for details, or, for more information, 
write to: E. I. du Pont de Nemours & Co., (Inc.) Poly- 
chemicals Department, Room 710, Du Pont Building, Wil- 
mington 98, Delaware. 

IN CANADA: Du Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec. 


= 
) SF 
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TEFLON is Du Pont’s registered trademark for its 
fluorocarbon resins, including the TF E (tetrafluoro- 


; E F | O N ethylene) resins discussed herein. 


TFE-FLUOROCARBON RESINS 


. . THROUGH CHEMISTRY 
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WHY USERS ARE STANDARDIZING 
ON THE TAYLOR TRANSCOPE RECORDER 


Never before so many features in so little panel space ! 


I All settings and adjustments made from front. 
Results are immediately obvious and the record 
is uninterrupted. Control response adjustments 
—when a TRANSCOPE Controller is mounted on 
the rear of the recorder—can be made with a 
screwdriver without going behind the panel board. 
Gain, reset and Pre-Act* dials are calibrated 
in specific units. 

This elimination of ‘blind adjustments’ is 
typical of the attention to detail that has gone 
into the design of the 90J series Recorders. 

Also color-coded, adjustable signal-dampers 
(one for each recorded variable) are easy to get 
at, located right behind the chart drive. 


2 Plug-in design. All principal assemblies are 


30 


plug-in mounted for flexibility and easy accessi- 
bility. Individual unit parts are interchangeable. 


8 Left-to-right record. 4” rectilinear strip chart 
travels from right to left for easy reading. Gives 
continuous 30 day record (optional 24 hr.)—3 
hour visibility. Most dependable chart drive 
ever devised—available in electric or pneumatic 
form. Pneumatic impulse twice as smooth as in 
conventional impulse drives. 


M4 Bumpless Automatic-to-Manual switching. Air 
leakage while switching is eliminated by an in- 
genious ‘‘O”’ ring slide valve. Selector lever travel 
is limited by mechanical stops, insuring positive 
positioning. 
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«> More accurate records. The Servomatic > 
Motors give precise pen positioning. Essen- 
tially a power piston with a built-in posi- 
tioner, the servomatic motor is the heart of 
the TrANscopE Recorder. Delivers 150 
times more power than the conventional 
bellows type actuation, insure lifetime ac- 
curacy and sensitivity, a minimum of 


maintenance. Servos are sensitive to changes 
of less than 0.1% in the pneumatic signal. 


@ Process Alarms provide built-in protection. 
As many as six process alarms can be in- 
corporated in one recorder housing. At- 
tached to the servo drive shaft, they may 
be either electric or pneumatic. Alarms are 
available in various combinations and may 
be set for high level, low level or band. 


@ A Complete Cascade System in one case. 
The 90J Recorder was the first to incor- 
porate a complete cascade system in one 
recorder case in a 6’ panel cut-out. It pro- 
vides the simplest, smoothest process start- 
up. There are no external switches or relays. 
(Note unique Cascade-Balance-Set Switch.) 
Master and secondary variables are contin- 
uously recorded. Master and secondary con- 
troller outputs, as well as set points, are 
continuously indicated. 

This outstanding feature of the 90J Re- 
corder means substantial savings in instru- 
ment costs, panel space, operator’s time. 


4B Unique Set Point Transmitter allows con- 
tinuous control. The 90J Recorder’s Set 
Point Transmitter is a complete plug-in 
unit, separate from the main recording 
mechanism. Thus when the recorder slide 
is removed for checking the transmitter 
remains plugged into housing, keeping the 
process on uninterrupted, fully automatic 
control. 

Thanks to this exclusive ZTRANSCOPE 
feature there’s no need for process down 
time for instrument inspection or servicing. 


See your Taylor Field Engineer, or write for Catalog 98286 


Sea saathc in Taylor Instrument Companies, Rochester, N. Y., or Toronto, Ontario 


aylor Lnslrumenia mean accuracy FiRsr 
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These pumps are designed especially for handling 
high temperature liquids. The following descrip- 
tion will help you evaluate the suitability of these 
pumps for this specialized service. 
In addition to these special features, “Buffalo” 
High Temperature Pumps bring you the famous 
“Buffalo” hydraulically efficient impeller and cas- 
ing design. Accessibility, dependability and long, 
maintenance-free life are important extra values 
in every “Buffalo” Pump. 
Whatever your heat transfer problem — including 
vapor phase — phone your “Buffalo” engineer- 
ing representative for full information. 
Only “Buffalo” Pumps bring you the 
famous “Q” Factor — the built-in 
QUALITY that provides trouble- 


free satisfaction and long life. 


BUFFALO PUMPS 


FOR 
Division of Bufftaio Forge Co. 


MOVING 
se 501 Broadway, Buffalo, N. Y. 
HEAT i Canada Pumps, Ltd., Kitchener, Ont. 


Sales Representatives in all 


ral 
TRANSFER « S Principal Cities 


LIQUIDS... 


RELY ON 
“BUFFALO” HIGH 
TEMPERATURE 

PUMPS 
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Approximate 
Service Limit 


3200°F. 
3100°F. 


Brand 


Castolast (castabiey 

H-W High Alumina Castable 
Apache (Plastic Fire Brick) 

Chromepak (casting mix) 

H-W Super Plastic Fire Brick 
Apache G Plastic Fire Brick with Graphite added) 
H-W Black Patch (Piastic Fire Brick) 
Harcast <castabie) 


H-W Super Castable 

H-W Lightweight Castable 2600 
Harchrome: (castabie) 

H-W Chrome Castable 

H-W Standard Castable 

H-W Periklase Castable 

H-W Baffle Mix ‘castabie) 
2400°F. H-W Extra Strength Castable 


3000°F. 


2900°F. 
2800°F. 


2700°F. 
2600°F. 


2500°F. 


2300°F. H-W 85 Lightweight Castable 
2200°F. H-W 56 Low Iron Castable 
H-W 56 Lightweight Castable 


1800°F. H-W 25 Lightweight Castable 
1500°F. H-W Castable RC 


The complete series of HARBISON -WALKER 


PLASTIC and CASTABLE 


REFRACTORIES 


can assure the proper selection for maximum life and economy 


In addition to the wide range of service temperature 
limits as here illustrated, these monolithic refractories 
possess the many different combinations of physical and 


chemical properties needed for best protection against 
widely diversified destructive factors. From these brands 
the best balanced selection can be made for adequately 
withstanding the most severe operating conditions. Some 
examples of the many destructive influences against 
which maximum resistance is needed, are: corrosion by 
slags, fuel ash and various other fluxes; thermal shock; 


disintegrating action of gases; erosion by molten metals 
and slags; mechanical stresses at the high working tem- 
peratures. 

rm . . e 

To help secure maximum service from these refrac- 
tories, Harbison-Walker freely offers engineering service, 
recommendations based upon wide experience, and 
quality-controlled products. 
HARBISON-WALKER REFRACTORIES CO. 
AND SUBSIDIARIES GENERAL OFFICES: PITTSBURGH 22, PA. 

, . . 

World’s Most Complete Refractories Service 


TYPICAL FURNACE APPLICATIONS: ARCHES*ASH PITS*BOILER SETTINGS *BREECHINGS *BURNER BLOCKS *BAFFLES *CATALYTIC REACTORS *DOOR 
LININGS DUCTS AND PIPING *HEARTHS *INSULATION *KILNS AND CARS *LADLE LININGS *ROTARY KILN CHAIN SECTIONS *SOAKING PIT COVERS 





for all atmospheric and hazardous conditions 


Depend on ME for designs that assure safe, long motor life de- 
spite corrosive elements in and about chemical plants. From a MARATHON 
complete range of chemical and explosion-proof motors, Marathon ELECTRIC 
quickly supplies your needs from a single motor to power-fitting 

an entire plant. 


Free detailed information. 


Marathon chemical motors incorporate the most recent features 
and improvements based on almost 50 years of motor building. 
For complete factual information, write for your copy of bulletin 
SB-185. Marathon Electric Manufacturing Corporation, Wausau, 
Wisconsin. 


Motors amd goneratorsthats our business! 


Motors from 1/20 HP to 3500 HP 
Generators from 1/2 KW to 2500 KW 


MARATHON ELECTRIC 


Home Office and Factory, Wausau, Wis. « Factories At Erie, Pa. and Earlville, lll. © Sales Offices in Principal Citieo 
































A Ljungstrom air preheater 
reduces slagging and cuts boiler 
downtime by boosting combustion 
air temperature, in some cases by 
as much as 1000°F. Whatever fuel 
you use, hotter combustion air 
makes it burn more cleanly and 
completely, with less slag and 
deposits. 

More complete combustion also 
makes standard equipment work 
at top efficiency, producing more 
heat from less fuel. One east coast 
refinery saves $129,000 a year on 


LESS BOILER MAINTENANCE BECAUSE 
A LJUNGSTROM CUTS SLAGGING 


their fuel bill through increased 
furnace efficiency. This increased 
efficiency contributes to an up- 
grading of the product by 1% 
octane numbers, providing an ad- 
ditional annual profit of $58,000. 


How fast is “WRITE-OFF”? 
Savings like these — where equip- 
ment makes a better product... 


lasts longer . . . and costs less to 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17, N. Y. 








maintain — can pay for a Ljung- 
strom air preheater in as little as 
two years. Or, if you use the higher 
combustion efficiency of a Ljung- 
strom-equipped furnace to in- 
crease throughput, write-off time 
can be cut to nine months! 


For further information on potential fuel economy, 
write today for your copy of a 

factual article by O. F. Camp- 

bell describing one company's 

fuel savings with a Liungstrom 

air preheater. Call or write The 

Air Preheater Corporation. 


special hazard fires need § 


& 
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pecial Hazard Protection 
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Fairly commonplace in industry today are special hazard 
areas, where special protection must be provided to assure 
against possible serious loss by fire. Grinnell, with 88 
years’ experience protecting against fire hazards of every 
description, has the most effective extinguishing agents 
and best systems for each type of hazard. 

Remember, too, the installation of the proper Grinnell 
System usually serves to reduce fire insurance premiums 
drastically, often pays for itself in a few years! 
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Manufacturing, Engineering, and Installation of Fire Protection Systems since 1870 
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FREE REFERENCE MANUAL! This new 44-page reference 
manual — “Special Hazard Fire Protection by Grinnell” 
— gives you a comprehensive picture of all the most ad- 
vanced methods for Special Hazard fire protection. It in- 
cludes explanations, applications, photographs, case his- 
tories of Grinnell systems and specialized equipment .. . 
and a Quick Selector Chart to help you determine the 
most effective system for your special fire hazard. 


Write for your complimentary copy today. Grinnell 
Company, Inc., 277 West Exchange St., Providence, R. I. 


GRINNELL 


WHENEVER FIRE PROTECTION IS INVOLVED 
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IN SRE... Zallea expansion joints absorb thermal 
expansion of reactor core tank and outer tank 


The very nature of the Sodium Reactor Experiment, conducted by Atomics International 
for the AEC, and the method of handling the liquid sodium reactor coolant demand 
reliability in expansion joints. Because of the operation there can be no compromise in 


design or quality. 
The high temperature SRE uses Zallea Expansion Joints where thermal expansion must 
be absorbed and where a gas seal must be maintained. An 11-ft. diameter Zallea 
Expansion Joint at the top of the outer tank absorbs the expansion that results from 
the temperature increase in these components as the reactor comes up to operating 
temperature, 960°F. In addition, the expansion joints form a seal for the helium 
gas and sodium vapor above the sodium pool at the top of the reactor as well 

as foi the helium gas within the outer tank. 

In the sodium coolant piping circuit gas seals are effected by means of Zallea 
Expansion Joints in the region where the pipes leave the reactor cavity and 
enter the pipe galleries. 

Zallea has worked with almost every major engineering and manufacturing 
firm engaged in atomic, nuclear and missile work—and has provided the large 
majority of expansion joints for such projects. As a result, we have accumu. 
lated a store of expansion joint engineering data and manufacturing skills 
that cannot be equalled. Whenever expansion is involved in piping systems, 
reactors, tanks—whatever the application—let our engineers work with 
you. We already have the answer to many of the difficulties you will 
encounter. And we welcome the chance of tackling your problem. 


expansion joints 


ZALLEA BROTHERS, Wilmington 99, Del. « World's largest manufacturer of expansion joints 
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| ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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WORLD’S FIRST COMMERCIAL SCALE SHELL 
PROCESS ETHYLENE OXIDE PLANT ON STREAM 





Plant for Wyandotte Chemicals Corporation 
Reaches Capacity Within 2 Weeks of Start-up 


The first commercial scale plant to use the Shell 
Development Company's direct oxidation process 
for making ethylene oxide is on stream for 
Wyandotte Chemicals Corporation at Geismar, La. 

This is the first of three ethylene oxide plants 
being designed, engineered and constructed by The 
Lummus Company, each with an annual capacity 
equivalent to 60,000,000 Ibs. of ethylene oxide. 

Most of Wyandotte’s oxide will be converted by 
thermal hydration to ethylene glycol for industrial 
and antifreeze uses. 

The process units at Wyandotte consist of an 
ethylene oxide reaction section, an ethylene oxide 
purification section, an ethylene glycol section and 
an oxygen generation section. 

Non-process units provided by Lummus include: 
tankage and yard transfer facilities, cooling and fire- 
water system, an administration building, change 
and gate house, warehouse and shop building, and 
a garage and firehouse. 

In the Shell Process for making ethylene oxide, 
ethylene is reacted with oxygen over a silver cata- 
lyst in a fixed bed reactor. 

The Shell innovations which have been thor- 
oughly tested in pilot plants offer several note- 
worthy advantages. Among these are high yields 
and virtual elimination of the waste disposal prob- 
lems encountered in the chlorohydrin process. The 
plant uses oxygen, which requires less capital 
investment than the use of air. 

The other two plants currently under construction 
by Lummus are for Calcasieu Chemical Corpora- 


EMS. ee AE ee 
tion, at Lake Charles, La. and for Petrochemicals 
Ltd., one of the Royal Dutch Shell group of com- 
panies, at Partington, England. Both are scheduled 
to go on stream later this year. 

Lummus is proud of the initial performance at 
Wyandotte in placing the Shell Process into full 
scale application. These ethylene oxide plants are 
3 more of the over 800 plants designed, engineered 
and constructed by The Lummus Company 
throughout the world, in the last 50 years, for the 
process industries. Lummus is ready to place this 
experience at your disposal. 

Tue Lummus Company, 385 Madison Avenue, 
New York 17, N. Y., Houston, Chicago, Washing- 
ton, D. C., Montreal, London, Paris, The Hague, 
Caracas, Maracaibo. Engineering Development 
Center: Newark, New Jersey. 
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Solve Industrial nem Problems 


THE aint WELLS WAY! 


TYPICAL 
CRYSTALLINE 
PRODUCTS 


Adipic Acid 

Ammonium Sulfate 

Borax 

Citric Acid 

Copper Sulfate 

Fumaric Acid 

Monosodium Glutamate i | @6@666 
Nickel Sulfate _ eece. 
Oxalic Acid fe 2 
Pentaerythrito! i ir Se 
Potassium Carbonate ee 
Potassium Chloride 

Silver Nitrate 

Sodium Sulfate, anhydrous 


Sodium Sulfate Decahydrate 
(Glauber Salt) 


Sodium Sesquicarbonate 
Sodium Tungstate 
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®Krystal Registered U.S. Patent Office 


B FIRST THIS: Submit your product and operational specifications 
Sy to Struthers Wells for complete experimental con- 
tinuous or batch run in this pilot Crystallization Labora- 

tory at the Struthers Wells plant. 


Once crystal size, product uniformity, peak opera- 
tional efficiency and lowest operating costs have 
been proved, let Struthers Wells recommend and build the 
exact Crystallizer installation to do your job best—pre- 
proved with results assured! Write now for Bulletin CE-57. 


CRYSTALLIZERS 
DY 2: sian raramcmnsmasaszos oni: 


STRUTHERS WELLS CORPORATION 


WARREN, PA. Plants at Warren, Pa. and Titusville, Pa. 


Representatives in Principal Cities 


PROCESSING EQUIPMENT DIVISION BOILER DIVISION FORGE DIVISION 
Crystallizers ... Direct Fired Heaters... BOILERSforPowerand Crankshafts ... Pres- 
Evaporators ...Heat Exchangers... Mix- Heat...Highandlow sure Vessels . . . Hy- 
ing and Blending Units... Quick Opening Pressure... Water  draulic Cylinders... 
Doors . . . Special Carbon and Alloy Tube... Fire Tube... Shafting .. . Straight- 
Processing Vessels... Synthesis Converters Package Units ening & Back-up Rolls 
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SPROUT-WALDRON 
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for Mixing and Blending * Size Reduction 
Size Classification ® Bulk Materials Handling ¢ Pelleting and Densifying 





Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 





PHENOLIC STOCK REDUCED 
IN SAW TOOTH CRUSHER 


The reduction of calendered 
sheeting for phenolic molding com- 
pounds is being accomplished in a 
single pass through a heavy duty 
Sprout-Waldron saw tooth crusher. 
The warm material comes to the 
crusher in strips 6” to 9” wide, 
12” to 18” long and in a variety of 
thicknesses. It is reduced to ap- 
proximately %” square pieces. 

This precision-built heavy duty 
16x25 Saw Tooth Crusher has 
been in successful operation at the 


This Sprout-Waldron 16x25 Heavy 
Duty Saw Tooth Crusher has given more 
than 10,000 hours of satisfactory service 
in the crushing of phenolic stock at 
General Electric. 

General Electric Company plant in 
Pittsfield, Massachusetts for over 
10,000 working hours, and it is 
still going strong. Its hard faced 
16” diameter breaker saws are de- 
signed specifically for the reduc- 
tion of tough or brittle materials. 
In fact, everything about this 
crusher suggests high productivity 
under the most demanding condi- 
tions. Here are some of the key 
design points: 

1. Precision-built. 

2. Hinged covers to facilitate in- 
spection or servicing. 

3. Rugged construction. Alloy 
steel round shafts, mounted 
on large roller bearings. 

4. Close fitting shrouds to pre- 
vent material by-passes. 

For details, request Advance Speci- 
fication Sheet No. 204. 
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STREAM SPLITTER KEEPS ATTRITION MILLS 


ON THE RUN 


A few years ago the American 
Distilling Company installed a 26” 
Sprout-Waldron double runner at- 
trition mill for the grinding of 
corn, milo, rye, barley malt and 
other ingredients used in the pro- 
duction of Bourbon Supreme 
Whiskey, corn and rye whiskeys 
and grain neutral spirits. The mill 
discharged into a mechanical han- 
dling system consisting of a screw 
conveyor and bucket elevator. 

As the need for expansion be- 
came obvious it was decided to 
install an identical Sprout-Waldron 
attrition mill to operate in parallel 
with the existing machine, provid- 
ing greater flow rate, reduced wear 
and simplified maintenance. 

The key to the new system is a 
Sprout-Waldron Model VA-5 stream 
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splitter with two outlets which 
divides the flow equally between 
the two attrition mills. Four whole 
grain storage bins discharge to a 
common Sprout-Waldron 12” x 18’ 
screw conveyor. The center outlet 
of the conveyor allows the grain 
to pass over a magnetic separator 
on the way to the stream splitter. 
As the ground grain emerges from 
the attrition mills it is conveyed to 
the roof of the building by a 
Sprout-Waldron 50 hp 44” Pneu- 
Vac negative pressure system to 
another ground grain storage bin 
where it is held for further proces- — 
sing into quality whiskeys. For the 
facts on the Sprout-Waldron line 
of precision stream splitters, ask 
for Bulletin 137-B. 

CP/106 
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modern greases are not always compatible... 





exclusive feature of 


Today’s greases have different chemical bases 
—lithium, sodium, calcium, barium, and other 
bases which your people can’t be expected to 
keep track of. Some of these greases will not 
mix safely with others. Because certain chem- 
ical bases may react with each other, mixed 


grease may change its characteristics and be- 


come unsuitable for bearing lubrication. That 
is why U.S, LusrirLusH—an exclusive feature 


U.S. MOTORS 


of U.S. Motors—is so important. With this 
transverse lubrication system, old grease is 
completely flushed out as new grease is forced 
in. There’s no mixing. New grease can be put 
in without bothering to determine whether it's 
basically compatible with the old. Lusrir.usu, 
moreover, assures proper lubrication for long- 
est bearing life. Another good reason to specify: 
“U.S. ELectricaL Motors.’ 


U.S. ELECTRICAL MOTORS INC. 


P.O. BOX 2058. LOS ANGELES 54. CALIFORNIA 


OR MILFORD. CONNECTICUT 


FREE COLOR BROCHURE 
..-for full information send for 
FREE Lubriflush Bulletin 











on chlorination and sulfonation... 


what to look for in muriatic specs... 








Selective chlorination and sulfonation 


It’s easy to do some profitable process- 
ing tricks with Hooker sulfury] chloride. 

A simple change in temperature or 
in catalysts or in the proportion of reac- 
tants you use can have profound effects 
on the end product. 

React sulfuryl chloride with the so- 
dium salts of organic acids, for exam- 
ple, and you can vary the process to 
produce either the acid chlorides or 
anhydrides. 

You can use sulfuryl chloride to chlo- 
rinate and sulfonate both the aromatic 
compounds and the aliphatic hydro- 
carbons and their derivatives. 


What else recommends our product? 
It’s 99% pure. It gives off much less 
heat during chlorination than element- 
al chlorine. You need relatively simple 
and inexpensive equipment to work 
with it. It has no flash or fire point. 

For the rest of the story, we suggest 
you send the coupon for a technical 
data sheet and copies of Bulletin 330, 
Sulfuryl Chloride in Organic Chemis- 
try, and Bulletin 328A, Chlorinating 
Agents. This last also gives information 
on our other chlorinating agents, chlo- 
rine, sulfur chlorides, thiony! chloride, 
muriatic acid, etc. 





What to look for in 

muriatic acid specs 

This white gummy substance is an in- 
soluble precipitate which can form in 
certain reactions with muriatic acid 
that contains too much sulfate. 

Iron, arsenic, and free chlorine can 
also give a process indigestion when 
their level in a muriatic acid is too high. 

So it pays to consider these carefully 
when you examine any muriatic’s specs. 

Take Hooker White Grade muriatic, 
for example. Iron: a mere 0.0001% at 
the most. Sulfates: less than 0.003%. 
Free chlorine: none. Arsenic: none. 

Very often your process can stand a 
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little higher level on these impurities. 
Hooker Commercial Grade offers these 
maximum specs: Iron: a low 0.0005%. 
Sulfates: 0.003%. Free chlorine: a 
slight trace. Arsenic: none. 

Both grades come in rubber-lined 
tank cars. Both come in three strengths: 
18°, 20°, and 22° Baumé. For more 
technical data, check coupon. 


a free booklet on trichlorethylene 


Free booklet on trichlorethylene 


Here, in forty pages, is a wealth of 
material on trichlorethylene. Includes 
physical and chemical properties, ship- 
ping containers, handling methods, etc. 
It gives complete data on all three 
grades of Nialk® trichlorethylene which 
are of interest to chemical processors: 
Technical Grade Maximum acidity 
as HCl is 0.0005%. Alkalinity as NaOH 
is 0.001% at the most. This grade boils 
at 86.6 to 87.8°C under atmospheric 
pressure. On evaporation at 100°C the 
maximum residue is 0.005%. 


Technical grade is often used as a 
freezing point depressant, particularly 
in carbon tetrachloride fire extinguish- 
ers and as a solvent in various adhesive 
formulations. 

Extraction Grade No HCl acidity. 
NaOH alkalinity runs from 0.006 to 
0.008%. This grade will boil between 
86.6 and 87.4°C under atmospheric 
pressure. Used mostly for extracting 
fats from animal matter, and oil from 
raw wool, cottonseed, and flaxseed. 

X-1 Special Grade This grade was 
developed especially for processes call- 
ing for an unusually pure product. 

To get the booklet check Bulletin No. 
44 on the coupon. For a résumé of 
important facts check Trichlorethylene 
on the coupon. 


For more information, check coupon and mail with your name, title, and 


company address. 


() Sulfuryl Chloride 

() Sulfuryl Chloride in Organic 
Chemistry, Bul. 330 

(1) Chlorinating Agents, Bul. 328A 

[] Chlorine 


() Sulfur Chlorides 

[] Thionyl Chloride 

[] Muriatic Acid 

[] Trichlorethylene 

[) NIALK Trichlorethylene, Bul. 44 


When requesting samples, please use business letterhead to speed delivery. 


HOOKER CHEMICAL CORPORATION 


410 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


HOOKER 





Sales Offices: Chicago los Angeles New York Niagara Falls 


CHEMICALS 
PLASTICS 


Philadelphia Tacoma Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 
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GIVES DETAILED SPECIFICATIONS, 
DIMENSIONS AND ORDERING INFORMATION 
.. PLUS USEFUL TECHNICAL DATA 

ON COMPLETE LINE OF 

STAINLESS STEEL PIPE FITTINGS 


This 86-page Ladish catalog and technical data 
manual provides information vital to all who specify, 
purchase or install stainless steel pipe fittings. 


Volume is tab indexed by type of fitting for quick 
reference to comprehensive tabulations of specifica- 
tions, manufacturing standards and corrosion data. 


Use the coupon below to get this one master 
reference manual on a complete line of stainless steel 


pipe fittings. 


ONE MASTER REFERENCE 


FOR COMPLETE DATA ON... 


@ BUTT WELDING FITTINGS 


(IPS AND TUBE 0.D. TYPES) 


@ FLANGES—ASA, MSS, 
LIGHT TYPE AND 
CORROSION WEIGHT 


@ SCREWED AND SOCKET 
FITTINGS AND UNIONS 


yf .. complete line covers the 
ousl sense ab tame, sizes, 
wall thicknesses and material 


a ag 
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TO MARK PROGRESS 


LADISH CO. 


CUDAHY (Milwaukee Suburb) WISCONSIN 


Branch Plants: Milwaukee & Kenosha, Wis. e Los Angeles e Houston e Brantford, Ont., Can. WF 


SALES OFFICES: Amarillo e Atlanta e Baton Rouge e Brantford, Ont. e Buffalo 
Calgary e Chicago e Cincinnati e Cleveland e Denver e Havana e Houston 
Los Angeles @ Mexico City e Montreal e New York e Odessa e Philadelphia 
Pittsburgh @ St. Lovis e St. Paul e San Francisco e Seattle # Toronto e Tulsa 








a 4 — i, 
: aY THIS COUPON FOR YOUR LADISH 


STAINLESS STEEL CATALOG /7O/// 
LADISH CO. A, 
Cudahy, Wisconsin ' 


Please send me without cost or obligation the Ladish 86-page 
Stainless Steel Fittings Catalog and Technical Manual. 


NAME 
TITLE 
COMPANY 
ADDRESS 


CITY 








How to beat the high cost 
of temperature control 


The practical approach 


to temperature control mn SARCO. AIR ELIMINATOR 
By John W. Ritter, Test Engi (Sano wana 
y jonn ° utter, est Engineer, / SELF -POWERED Ae-RELIEF VALVE 
SARCO Company, Inc. \ TEMP REGULATOR : 


Precise temperature regulation is essential in ’ HOT WATER 
many processing operations, not only for | STORAGE HEATER 
quality control, but for maintenance of out- 
put as well. 

Manual temperature control is unsatisfac- 
tory because of the possibility of spoilage 


and loss of quality control which can result FLOAT~ THERMOSTATIC 
STEAM TRAPS 
8 STRAINERS 


from irregular or indifferent hand regulation. 

Automatic controls are available in a wide 
variety, including pneumatic, electronic, and pi yt eel hnlecgyein oe gg pi 
self-powered. Pneumatic and electronic con- tanks, dryers, kilns, etc. 
trols are relatively expensive to purchase and 
install, and may require frequent mainte- 
nance. However, in most applications, control 
requirements can be achieved very success- 
fully by the use of relatively simple, eco- 


nomical Sarco Self-powered Regulators. 





On im BULE EXPANDS §=[_> 
UNIFORMLY PER 
DEGREE OF TEMP. Rise. > 


SARCO 
FLOAT- THERMOSTATIC 
STEAM TRAP 
AND STRAINER 





Typical applicat : heaters, fuel 
oil preheaters, and all dead-end service 


% UNIFORM VALVE MOVEMENT applications. 
PER DEGREE OF TEMP. CHANGE 

















This drawing shows simplici f ration of the : 

fone S030 Youbenaee tegen, abd aor Self-powered automatic temperature 

sists of a thermostat, capillary tubing, and a valve. 

regulators by SARCO... 

Sarco controls, like the 50-21 and the 24-30, 
have the required degree of sensitivity and | have these 5 marked advantages: No compressed air or electrical 
dependability, combined with the rugged- lias =e | X di : : 
V 7 > > > € > sf « Ni NI « « « 
ness inherent in the sealed capillary tube | “11M required. No de icate mechanisms to adjust or maintain. 
construction. Because these Sarco controls | No packing glands to stick or require maintenance. No shut- 
do not depend on external power, such as | down during power failure. No specialized maintenance required. 
electricity or compressed air, they have estab- 
lished long records of sustained, reliable | Sarco Self-Powered Controls are self-contained and can be in- 


operation, They are an economical and prac- | stalled by any pipe fitter. They are so reasonable in cost that you 
tical solution to the problem of maintaining : 5 5 
can afford Sarco automatic heating controls for every application 


continuous watchdog duty over processing 


temperatures. in your plant. Write for 10-page Sarco Control Bulletin No. 620. 


SARCO . 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 
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New iodine process is now on 
stream for Dow at Ingle- 
wood, Calif. Process uses 
ion exchange to recover 
iodine from oil-well brines. 


Conveyor system carrying 
1,000 tons/hr. of quarried 
rock over a distance of 5, 
mi. to Ideal Cement Co.’s 
plant at Ada, Okla., will in- 
clude world’s longest indi- 
vidual span, says Link- 
Belt Co. Longest of seven 
spans will cover 11,920 ft., 
using a single 36-in.-wide 
rubber belt more than 
4Y, mi. long. 


Several U. S. firms are dick- 


ering with Knapsack- 
Griesheim for use of the 
Hoechst subsidiary’s new 
acrylonitrile process. The 
German process’ reacts 
HCN with acetaldehyde 
instead of acetylene, is 
said to get 10-15% better 
vields. 


Rich air stimulates catalytic cracker 


Oxygen enrichment of regeneration air 
has been shown in plant-scale tests this 
summer to permit a 15% increase in capacity 
of a nine-year-old fluid catalytic cracking unit. 

Tests were conducted jointly by Linde Co. 
and Cities Service Oil Co. on a 22,500-bbl./day 
cat cracker at Cities Service’s East Chicago 
refinery over a five-day period. Most of the 
test data were collected while using an oxygen 
enrichment rate of 100 tons/day, giving a 
final oxygen content in the regeneration air 
of 25.4%. 

Optimum degree of air enrichment can’t 
be determined exactly on the basis of this test, 
says Cities Service. However, the refinery is 
satisfied with test results so far and is going 
to continue testing for further evaluations. 

A Cities Service spokesman told CE that 
other advantages of oxygen enrichment, in 
addition to greater regeneration capacity, 
might make it attractive even in new cracking 
units. For example, coke burning, which is 
ordinarily touchy, can be controlled better 
when using enriched air. 

Oxygen for the tests came via liquid- 
carrying truck from Linde’s East Chicago 
oxygen plant. 

(For a description of a modern cat 
cracker using conventional air regeneration, 
see Process Flowsheet, pp. 120-123, this issue.) 


New device sprays solventless epoxies 


Spray application of solvent-free epoxy 
resin formulations is now possible with equip- 
ment being developed by Hodges Chemicals 
Co., Redwood City, Calif. The new machine 
“can accurately proportion the solventless 
resin with catalyst and produce a continuous 
film,” asserts President Bill Hodges. 

Right now, Hodges is doing spray applica- 
tion work only in the local West Coast area. 
Ultimate plans—still some months from reali- 
zation—are to license the machine widely and 


(Continued on page 45) 





ay aW THREADED-JOINT 
NEOPRENE-SEALED 


Control and Indicating Stations 


Explosion-proof, dust-ignition-proof, weather resis- 
tant and water-tight (NEMA 4),this new Condulet® 
EWC series affords safety greater than ever before for 
pilot lights, heavy-duty push-button stations, selector 


byte direct for descriptive 
literature and specifications, or 


contact your Crouse-Hinds distributor 


new safety 
in hazardous 
areas 


indoors or out! 


switches, or various combinations thereof in single, 
double or triple gangs. 

Designed expressly for Class I (Groups C and D’) 
and Class II hazardous areas , the new series features 
a Feraloy® housing with threaded cover and threaded 
operating-shafts throughout. Cover, shaft housing and 
pilot light jewels are tightly sealed with Neoprene 
O-rings, effectively shutting out fumes, dusts, all water. 


CROUSE@HINDS 


— OFFICE AND FACTORY: SYRACUSE, NEW YORK 
use-Hinds Company of Canada, Ltd., Toronto, Ont 
Crouse. a inds Instrument Company, Inc., S. ‘iver § Spring, 'M aryland 
@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) © FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS © AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT + 
These products are sold exclusively through electrical distributors. For application engineering help, contact one 
o Birmingham Boston Buffalo Chicago Cincinnati Cleveland 
Corpus Christi Dallas v Detroit Houston Indianapolis Kansas City Los Angeles 
Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore Salt Lake City 
St. Louis St. Paul San Francisco Seattle Tulsa Washington Resident Representatives: Albany 
Atlanta Baltimore Charlotte Chattanooga Jacksonville Reading,Pa. Richmond, Va 
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to provide licensees with proper formulations 
for specific jobs. 

Thickness of coating depends on service 
conditions. For example, on concrete floors, 
Hodges applies a wear-resistant epoxy coating 
30-50 mils thick; chemically resistant epoxy 
tank linings are on the order of 10-20 mils. 

Advantages of solvent-free application: 
Reduced fire hazard during application; elimi- 
nation of the pinholing sometimes caused by 
solvent release; thicker coatings per pass of 
spray gun, permitted by high (100%) solids 
content. 


New look in small sulfuric acid plants 
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As much as 20% reduction in cost of 
moderate-size contact-process sulfuric acid 
plants is claimed by D. M. Weatherly Co., 
Atlanta engineering firm with a successful 
record in building fertilizer plants (Chem. Eng., 
Aug. 1956, pp. 128-132). 

Weatherly compares its price of $350,000 
for a typical 100-ton/day acid plant with an 
estimated $450,000 for a conventional plant 
built by old-line engineering firms. 

Part of the lower cost is due to the novel 
system of heat transfer shown in the flow- 
sheet. Weatherly uses cold air, instead of hot 
combustion gases, for removing heat from 
converter gases. The much greater available 
temperature difference results in a two-thirds 
reduction in required heat-transfer surface. 
Along with other changes in drying and 
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absorption, the new flowsheet permits a simple 
plant layout, with further savings in cost. 

Weatherly got into the acid plant busi- 
ness last year by building a conventional 80- 
ton contact unit for Southwestern Agrochem- 
ical Corp., Chandler, Ariz. Two potential 
customers for the new flowsheet are now on 
the string. 


Joint approach to pollution problems 


Chemical producers along the Houston 
Ship Channel—some 15 of them—are studying 
a proposal for a jointly supported pipeline and 
plant which would treat all their process 
wastes. Such a measure would get the com- 
panies off the hook with local and federal 
authorities who are bringing court action 
against some of them accused of water pollu- 
tion. 

Idea is being pushed by Fish Service 
Corp., Houston engineering firm. Fish would 
build the pipeline and disposal plant. Plant 
would be operated by a private concern, with 
operating costs charged to the chemical pro- 
ducers on a volume basis. To finance construc- 
tion costs, the operating company might put 
up one-third of the equity, and the chemical 
companies would cover the other two-thirds. 

Initial plant capacity would be 20,000 
gpm. of wastes. Any and all effluents contain- 
ing not more than 30° by volume of sus- 
pended solids will be handled. Processes being 
considered include flotation, aeration, sedi- 
mentation and chemical flocculation. No 
chemical recovery is planned. 

While the project right now is concerned 
only with chemical producers, it is not neces- 
sarily limited to chemical plant wastes. How- 
ever, no sanitary sewage will be accepted. 

Advantages of joint disposal are readily 
apparent. One large treatment plant would be 
cheaper to build and operate than many indi- 
vidual small units. And the over-all treatment 
job would no doubt be easier because of the 
beneficial effects of combining dissimilar 
waste streams. 


Copper: Next big “chemical” metal 


Chemetals Corp.’s process for chemically 
converting copper scrap to powder is poised 
on the threshold of a doorway which could 
open up a new field of chemical metallurgy. 


(Continued on page 48) 
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Union Oil's heat exchangers with aluminum and 
steel shells, placed in service in January, 1958. 
The aluminum shell and tubes are still in service 
under conditions which destroyed the steel in 30 
days. Shell side handles 85% steam, 9% cyanide, 
4% hydrogen sulfide, 2% water at 260°-280° F. 
Tube side carries Marley cooling tower water. 





The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS GS ALUMINUM 
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Heat Exchangers 
Last Longer... 


up to 7 times longer for Union Oil 


Union Oil Company of California is converting 
several of its shell and tube heat exchangers— 
and parts of these exchangers—to Reynolds 
Aluminum. Main reason: aluminum lasts 
longer in many heat exchanger applications, 
up to 7 times longer. 

For example, in Union’s heat exchangers 
which handle waste water from a refinery cat 
tower, steel condenser tubes lasted only a few 
weeks before corrosion made them useless. 
Aluminum tubes, now in the same service, last 
7 times as long handling the same corrosive 
fluids. 

In the same application, steel tube sheet and 
baffles lasted about 5 months before they had 
to be replaced. Union engineers replaced these 
withaluminum and installed aluminum bundles 
in January, 1957. They are still in service. 

The bare tubes of Union’s heat exchangers 
are Reynolds Aluminum alloy 3003-H14, and 
the tube sheets and baffles are 6061-T6. 

Union Oil’s aluminum heat exchangers 


really save in service cost. On a dollars per 
square foot of heat transfer area per year 
base, aluminum units are nearly 5 times lower 
in cost than the same units with seamless mild 
steel. This does not include handling costs, 
which favor lightweight aluminum. 

Initial cost, incidentally, is virtually the 
same for aluminum and steel in these uses. 

Heat exchangers are just one of many places 
Reynolds Aluminum is cutting costs in this 
industry. Its resistance to corrosion, its passiv- 
ity, light weight and strength make aluminum 
the logical material for tanks, vessels, jacket- 
ing, piping, tubing, and other applications 
where corrosives must be handled or stored. 

To learn how aluminum can cut your costs, 
write the people who know aluminum and its 
uses in the chemical and petroleum industry — 
Reynolds Metals Company, P.O. Box 2346-CJ, 
Richmond 18, Virginia. Or contact your local 
Reynolds branch office, listed under ‘“‘Alumi- 
num”’ in the classified phone book. 


ee Write today for Reynolds free bulletins — 
"Aluminum for Heat Exchangers” and ‘Keys to Corrosion”. 


REYNOLDS ALUMINUM 
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This doorway is the recent development by 
E. W. Bliss Co., Canton, Ohio, of process and 
machinery for converting copper powder into 
strip. Up to now, commercial exploitation of 
the Chemetals process for copper was limited 
by the relatively small market for copper 
powder. 

Riding herd on this development is Fluor 
Corp. The Los Angeles engineering firm com- 
pleted design work this summer on a 50- 
ton/day copper powder and strip plant pro- 
posed for a Midwest location. A major copper 
producer is now considering installing the 
$10-million plant. 

The Chemetals process involves ammonia 
leaching of copper scrap (e.g., automobile 
radiators), followed by hydrogen reduction to 
the metal powder in autoclaves designed to 
operate at 375 F. and 1,200 psi. Powder will 
be roll-compacted into strip, continuously sin- 
tered at 50-100 F. below its melting point 
under a hydrogen atmosphere, then finished 
into specification-grade strip by rolling and 
annealing. Hydrogen will be made by the 
steam-iron route. 

Fluor is leading from a position of tech- 
nological strength. The firm for the past two 
years has been running a semicommercial 
plant using this process, a 714-ton/day unit at 
Kansas City, Mo., owned by Whitaker Metals 
Corp. Fluor took over operation when the 
plant ran into difficulties. 

A major windfall to process economics 
came recently when Fluor put into use at 
Kansas City an unidentified chemical additive 
discovered by Sherritt Gordon Mines, who 
eperates a similar process to produce nickel 
(see Process Flowsheet, Jan. 1957, pp. 194- 
197). This additive boosted once-through 
yield of copper powder in the reduction step 
from 80% to virtually 100%. 


Ammonia synthesis gas via LTC char 


South Africa, site of the big Fischer- 
Tropsch oil-from-coal plant, will supply chem- 
ical engineers with a new conversation piece 
next year. 

Subject: African Explosives & Chemical 
Industries’ $28-million ammonia-urea project 
at Modderfontein. Items of particular chem- 
ical engineering interest: 

¢ Low-temperature carbonization of low- 
grade coal in two Lurgi vertical units. 

¢ Continuous oxygen-steam gasification of 
LTC char, instead of cyclic gasification of 


metallurgical coke in semi-water gas genera- 
tors. (Several years ago Du Pont tried oxygen- 
steam gasification of coke at Belle, W. Va.; see 
Chem. Eng., Oct. 1950, pp. 237-238.) 

¢ Use of Kittel plates (see Chem. Eng., 
Apr. 1953, pp. 242-243) instead of ring packing 
in the water scrubbing towers which remove 
CO. from the synthesis gas. 

The AECI project is an expansion and 
modernization of an existing ammonia plant 
with a capacity of 75,000 tons/yr. Ammonia 
capacity will be boosted to 145,000 tons, and 
a 110,000-ton urea plant will be added. Project 
will include a 310-ton/day oxygen plant. 

In line with today’s thinking in U. S. and 
Europe (Chementator, Jan. 27, 1958, p. 53), 
AECI is negotiating with a petroleum refiner 
for sale of the 20 tons/day of oil produced 
when carbonizing 900 tons/day of coal. 

AECI is not yet certain whether LTC 
char can be used with the one set of cyclic 
water gas generators which will continue to 
operate. As soon as char supplies are avail- 
able, plant-scale trials will be conducted. 


Are secrecy contracts monopolistic? 


Monsanto’s right to preserve its trade se- 
crets by means of employment contracts—a 
right recently upheld in Salt Lake City District 
Court (Chementator, June 2, p. 43; Aug. 25, p. 
51)—is being challenged in another court. 

Central Farmers Fertilizer Co., defendant 
in a pending suit brought by Monsanto in Dis- 
trict Court at Pocatello, Idaho, filed counter- 
claim on Sept. 16 in District Court at Boise. 

CFFC alleges that, in making employees 
sign contracts not to divulge trade secrets, 
Monsanto has a “scheme to create a monopoly 
in the manufacture of elemental phosphorus.” 
The claim also alleges that Monsanto by its 
lawsuits has “frustrated, retarded, injured 
and damaged” CFFC in its building of a phos- 
phorus plant at Georgetown, Idaho. 

CFFC was not a defendant in the Salt 
Lake City trial. In that action, Monsanto ob- 
tained an injunction against former employee 
Charles M. Miller, restraining him from using 
Monsanto trade secrets in connection with 
CFFC’s or any other phosphorus furnace. 

In its charges of monopoly, CFFC is ap- 
parently taking its cue from the government’s 
antitrust suit against Pfizer (Chementator, 
June 30, p. 47), which alleges that Pfizer’s em- 
ployment contracts protecting citric acid trade 
secrets are monopolistic. 
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GOOD COMPRESSOR for PROCESS WORK? 


2 


ELECTRIC-DRIVEN horizontal 4000-hp HHE compressor on multiple-gas 
service, compressing air to 645 psi, nitrogen to 330 psi and natural 
gas to 440 psi simultaneously in an ammonia plant. 


STEAM-DRIVEN compressors with non-lubricated 

cylinders handling hydrogen chloride gas at In process jobs, any interruption of the cycle often 

54 degrees below zero. means large loss of production, expensive repairs, and 

~~ oa.) | introduction of hazardous conditions. In manufacturing 
compressors for these jobs, there is one ingredient 
most vital. 


That ingredient is knowledge. The compres- 
sor manufacturer must know how to predict 
conditions in the process which might force 
a shutdown, and must know how to meet 
those conditions with a compressor which 
will minimize the possibility of a shutdown. 


“i J . 

GAS-ENGINE compressors with non-lubricated : j ‘ 

compressor cylinders on hydrogen recycling duty Such knowledge is obtained only through years of 

at a Southern refinery. actual experience in designing, building and applying 

> compressors for all sorts of processes, for handling all 
kinds of gases, and for any range of pressures. 


Ingersoll-Rand has more of that kind of experience 
than any other compressor builder. For information on 
process compressors for pressures up to 35,000 psi, 
contact your I-R representative or write direct. Ask for 
your copy of Form 3132A. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 


COMPRESSORS + GAS & DIESEL ENGINES » PUMPS + AIR & ELECTRIC TOOLS + CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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There’s money in “cold” 
uranium scrap,* despite recent 
general feeling among private 
companies that reprocessing 
fails to return adequate profits. 
So reports Irvington-Baker Re- 
fining Div. of Engelhard Indus- 
tries about its reprocessing 
plant at Newark, N. J. 

First to enter the field of 
privately financed scrap reproc- 
essing, Irvington-Baker’s $200,- 
000 capital investment in reproc- 
essing facilities has returned 


* “Cold scrap” hasn't been irradiated 
in nuclear reactor, doesn’t contain 
highly radioactive decay products. 


FEED comes from nuclear-fuel fabrication via 
s! “non-critical” containers. 


owes its purity to solvent extraction and stripping. 
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Reprocessor Wrings Profit From Cold Scrap 





adequaie profits during 18- 
months’ operation under license 
from the Atomic Energy Com- 
mission. 

>To Profit: Take Any Scrap— 
Key to plant’s economic success 
is process flexibility: Plant can 
handle almost any form of cold 
uranium scrap (most facilities 
are limited to a single type). 

A typical week may find plant 
processing such diverse scrap 
as ingot ends, spoiled fuel 
plates, machine turnings, shav- 
ings, contaminated oxide pow- 
ders and solutions. Baker con- 
verts all this scrap into U,O, 


nuclear fuel 
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at $2,500/ tb.. 


scrap forces re- 


Valued 


processor to operate tight sys- 
tem to show high recovery 
and profit. 





powder which goes back to the 
AEC for crediting to original 
customer’s “uranium account” 
with the Commission. 

Present plant capacity runs 
around 5 kg./day of 20% en- 
riched uranium with provision 
for expansion as demand in- 
creases. Recovery of uranium 
averages over 98%. 
> Customer List—Most of Bak- 
er’s customers are fuel element 
fabricators in the U.S. who gen- 
erate scrap worth about $2,500 
lb. during extrusion, swaging 
and drawing of metals into final 
fuel elements. Plant also pro- 
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Great advance in “air-dry” paint quality 
at no cost premium 


with new Isophthalic based resins 


With Oronite’s superior new raw material, Isophthalic, years of extra service can be added to your 


metal surface coatings. Stronger film to metal bonding, outstanding film flexibility and better gloss 
retention of I[sophthalic based coatings means improved paint performance. The tougher Isophthalic 
based films also have greater abrasion resistance, hold up far better under severe weather exposure, 


are more resistant to chemical and industrial fumes. 


DEMONSTRATION —FORMULATIONS—PROOF. Let Oronite or your resins supplier show you 
how Isophthalic based resins can benefit the coatings you use. Oronite field representatives can demon- 
strate to you the superior properties of Isophthalic resin coatings—whatever your product requirements. 


Just contact the Oronite office nearest you. 


ORONITE CHEMICAL COMPANY 


A CALIFORNIA CHEMICAL COMPANY SUBSIDIARY 


EXECUTIVE OFFICES e 200 Bush Street, San Francisco 20, California 

SALES OFF'!CES e New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattle 

Foreign Affiliate: California Chemical International, inc., San Francisco, Geneva, Panama 


CHEMICAL ENGINEERING—October 6, 1958 











PROCESSES & TECHNOLOGY... 


cesses scrap trom some Cana- 
dian firms and currently is 
negotiating for AEC scrap. 
Baker reprocesses scrap as a 
contract service, doesn’t actu- 
ally buy and sell uranium be- 
cause it belongs to the U. 8S. 
government. 
> Ingenuity Helps—Practically 
every batch of scrap shipped to 
the Baker plant presents a 


unique problem. Complicating 
factors include form of scrap, 
impurities and alloying agents. 

Choice of processing attack 
on a particular batch rests to 
a large extent on the ingenu- 
























































ity of production supervisor 
Eugene Nurmi. A chemical engi- 
neer with nine years’ experience 
at Oak Ridge, Nurmi uses a 
combination of techniques de- 
veloped originally by the AEC. 
And every batch must be 
handled with care reminiscent 
of that college course in quanti- 
tative analysis. When you’re 
handling a few kilograms of 
stock worth thousands of dol- 
lars, even small losses can be 
costly. 
> Varied Approach—First step 
in recovery process is to get 
scrap into solution. Choice of 


























DISSOLUTION _ in 
glass-lined or stain- 
less kettles readies 
scrap for extraction. 

















CONCENTRATION 
by thermal siphon 
evaporator precedes 
precipitation of UO,. 













































PRECIPITATION of UO, by H,O, 
takes place at pH 2 to keep impurities 
in solution. 


reagent is influenced by pres- 
ence in scrap of molybdenum, 
aluminum, zirconium or stain- 
less steel alloying or cladding 
materials. 

Depending on which of these 
different materials are in the 
scrap, Baker uses nitric acid, 
aqua regia or hydrofluoric acid 
as dissolving agent. Oxide 
powders call for use of nitric 
acid. 

Dissolution takes place batch- 
wise in stainless-steel or glass- 
lined kettles. To prevent radia- 
tion hazard from critical mass 
buildup, operators limit batches 
to 300-350 g. enriched uranium. 

Next, chemical assaying gives 
uranium content of solution and 
this value is checked out with 
sender of the scrap for final 
agreement on amount of ura- 
nium to be returned. 

Operators then adjust solu- 
tion chemically for solvent ex- 
traction: Nitric acid brings acid 
content to 3N level and alu- 
minum nitrate furnishes salt re- 
quirement during extraction. 
> Uranium, Kerosene & TBP— 
After adjusting solution, op- 
erator runs it through a York- 
Scheibel column where a 30% 
mixture of tributyl phosphate 


(TBP) in kerosene extracts 
uranium values. In a_ second 
column, dilute HNO, strips 


uranium from TBP. Both col- 
umns stand 5 ft. high, have 3-in. 
dia. and 42 contacting stages. 
Dilute aqueous solution from 
stripping column goes to a 


thermal siphon evaporator (fab- 
Baker for 


ricated by this 

















Eliminate pump jamming 
... prolong high efficiency 
with adjustable wearing rings 


LOCKING PIN 


Adjusting for Wear 


All you remove is the top half casing 
and locking pin, then turn adjustable 
ring to desired clearance “‘A'’. Replace 
locking pin in newly drilled hole. Re- 
place casing and pump is ready. 
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ONSTANTLY right clearances, non-clogging, and peak, lifetime 

A efficiency are automatic when you specify adjustable wearing 
rings on Allis-Chalmers pumps. 

Adjustments for wearing clearance are made without disturbing 
rotating elements, bearings or couplings; rings don’t have to be re- 
placed every time wear occurs; you save the cost of new rings; you 
save maintenance time and you get constant pump service. 


Allis-ChalImers pumps with adjustable wearing rings can 
mean real savings to you. Call your nearby A-C office, or write 
Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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specific application) for concen- 
tration from 0.25 to 1.0 N. 

Operator then precipitates 
uranium peroxide (UO,) from 
concentrate by controlled addi- 
tion of hydrogen peroxide at 
PH 2. Precipitating at pH 2 en- 
sures that impurities such as 
Fe and Al are left in solution, 
whereas with NH,OH precipita- 
tion used formerly they would 
come down. 

In final step, the UO, precipi- 
tate undergoes firing at 1,650 F. 
for conversion to black U,0, 
powder. Again solid mass is 
limited to 350 g. to prevent 
radiation hazards. Fired prod- 
uct is ground in small ball mill 
to —200 mesh before shipment 
back to AEC. 
> Not Much Hazard—Dangers 
involved in processing unirra- 
diated uranium scrap are no 
greater than in handling any 
other poisonous material. Ob- 
serves one Baker official, “You 
just have to be sure that no one 
spreads it on their sandwiches.” 

Certain precautions, however, 
are designed into process to 


thwart any radiation buildup in 
enriched scrap which contains 
around 20% Uszs:. 

As noted, operators limit 
batch operations to 300-350 g. 
And vessels containing enriched 
uranium solutions are limited 
to 5-in. maximum diameter with 
a minimum of 2 ft. between cen- 
ters. Concentrated solutions, for 
example, are stored in 5-in. 
plastic bottles, each equipped 
with its own special cart to keep 
it at least 2 ft. away from any 
other bottle. 

Every operator wears a film 
badge that is checked pericdi- 
cally to make sure that he hasn’t 
been exposed to excessive radia- 
tion over extended intervals. 

As another precaution, all ex- 
haust fumes from plant pass 
through absolute filters that 
catch all particles down to 0.3 
microns, preventing possible 
discharge of radioactive ma- 
terial to the atmosphere. 

Waste disposal isn’t much of 
a problem. All solutions are col- 
lected in drums and checked for 
contamination prior to dumping. 





Pittsburgh Consolidation Coal 
Co.’s facilities at Georgetown, 
Ohio, prepare coal slurry for its 
108-mi. pipeline journey to Cleve- 
land Electric Hluminating Co.’s 








Slurrying Setup Readies Coal for Pipeline 


Eastlake, Ohio, plant. Now in 
full operation, pipeline has ca- 
pacity of 150 tons/hr. of slurry 
which contains 50%, by weight, 
of coal. 
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No special sewage system is 
needed. 

> Hot Scrap Next? Baker offi- 
cials admit they are interested 
in possibility of expanding into 
hot scrap reprocessing field 
(see p. 62). 

But they are quick to point 
out that the technical and eco- 
nomic problems are multiplied 
manyfold when handling irra- 
diated uranium. Process _ re- 
mains essentially the same, but 
shielding, remote-control han- 
dling, operation, maintenance 
and waste disposal problems all 
ccmplicate the economics. 

It’s admittedly a far touchier 
situation than the relatively 
clear-cut cold-scrap picture. 
And so far, all private firms are 
maintaining a wait-and-see atti- 
tude, leaving hot reprocessing 
to the AEC. 


Pressurized Electrolyzer 


Produces Hydrogen 


Commercial production of hy- 
drogen by high-pressure elec- 
trolysis of water is now feasible 
with cells built by Lurgi Gesell- 
schaft, Frankfurt, Germany. 

Designed for 425 psig. opera- 
tion, the units require lower spe- 
cific power consumption than 
conventional atmospheric pres- 
sure units, and compression of 
the final product is reduced or 
eliminated completely. For 1,000 
cu. ft. of hydrogen and 500 cu. ft. 
of oxygen, at standard condi- 
tions, 123-129 kwh. of power is 
required as compared to 140-160 
kwh. for atmospheric process. 
> How It Works—A modification 
of the bipolar (filter-press type) 
cell construction popular in Eu- 
rope, the Lurgi electrolyzer con- 
sists of 400-600 diaphragm-sepa- 
rated cells connected in series. A 
potential of up to 1,200 d.c. volts 
is applied across the unit. 

Caustic potash electrolyte (sp. 
gr. 1.25) circulates through 
anodic and cathodic chambers of 
each cell. Gases travel with elec- 
trolyte to separators after which 
the solution recycles. Distilled 
water makeup washes collected 
gases, then joins electrolyte. 

Available units produce 7,000- 
21,000 cu. ft. of hydrogen per 
hour, but the company sees no 
technical hindrance to larger in- 
stallations. 
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open motors for extreme conditions 


Save up to 60%! 


Here’s an amazing advance in motor technology! It’s the Super-Seal motor line — 
an open motor design so completely unaffected by moisture, dust, dirt, oil, acids 
and alkalis that it can be used in many applications previously requiring more 
costly enclosed motors. Savings range from 15 to 60%. 

Super-Seal motor superiority results from revolutionary insulating techniques. 
Available in any integral horsepower size, smaller Super-Seal motors incorporate 
an encapsulated stator. A durable epoxy resin encloses the stator, creating an 
electrical system impervious to outside elements. 


In larger sizes, Silco-Flex insulation is used. In this system, silicone rubber 
is vulcanized into a homogeneous mass to form a flexible, moisture and heat resist- 
ant, void-free dielectric barrier around coils and leads. 

Both of these insulation systems are unsurpassed. Proof? An encapsulated motor 
ran for hundreds of hours at full load in a 4% brine solution. 


Find out more about new economies in motors from your A-C representative 
or distributor, or write Allis-Chalmers, General Products Division, Milwaukee 1, 
Wisconsin. Silco-Flex and Super-Seal are Allis-Chalmers trademarks. 


ALLIS-CHALMERS <4° 


A-5802 
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BARIUM OXIDE product mixed with unreacted carbon flows 


from primary reactor. 


Lower Process Temperature Ups BaO Quality 


By rigid control of operating tricks, new barium- 


oxide process avoids temperature level where purity-rob- 


bing eutectic forms. 


In the face of rising interest 
in high temperature processing 
techniques, Barium Reduction 
Co., South Charleston, W. 
Va., reports a notable advance 
toward lower temperatures. 

Using a new fluid-bed process, 
Barium Reduction Co. reduces 
BaCO, to BaO at a temperature 
level of 1,680 F., some 500-800 
deg. below conventional reduc- 
tion level in are furnaces. 

Product reaches 97-99% pu- 
rity, 8% higher than average 
purity of the arc-furnace prod- 
uct. Even with a premium price 
tag, this high-purity materia] is 
claimed more economical than 


barium hydrates as an additive 
in lubricating oils. 

Process was developed on a 
small pilot scale and patented 
by Columbia-Southern Chemical 
Corp. Commercialization by the 
Barium Reduction Co. required 
two more years of development 
under Barium Reduction’s Tech- 
nical Director, Mr. L. Preisman, 
recognized barium authority. 
> Eutectic Hampers Reduction 
—At the temperature required 
to reduce BaCO, by electric arc, 
according to reactions: 


BaCO, + BaO + CO; 
CO, + C-» 2CO 
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a BaCO,-BaO eutectic mixture 
forms localized fused _ spots 
which prevent complete reduc- 
tion of the charge. At best, 
product purity is about 90%. 
And even this purity level rests 
on careful sorting to eliminate 
fused pieces. 

> Prevent Fusion — Through 
careful control of operating con- 
ditions, Barium’s fluid-bed re- 
actor avoids this pitfall. By 
maintaining bed assay above 90- 
92% BaO and holding tempera- 
ture close to 1,680 F., Barium 
Reduction avoids formation of 
a eutectic mixture. Thus, each 
particle is free to undergo vir- 
tually complete reduction. 

To achieve a reaction at this 
low temperature, Barium Reduc- 
tion lowers the partial pressure 
of CO by using nitrogen sweep 
gas to fluidize the bed and re- 





If you use or contemplate using Adipic Acid in elastomers, 


plastics, plasticizers, synthetic lubricants or as a chemical 


intermediate, we urge you to get a working sample and 
quotation from National Aniline. 

Our product quality has been found outstanding by many 
substantial users. Strength is 99.8% minimum with low 
moisture, iron and volatile acids. 

Our new non-captive production by a direct, continuous 
process is completely integrated back to basic materials 
within the Allied Chemical group. 

We can supply the quality and the quantity you need 
— promptly and dependably — by truck or rail from 
Hopewell, Virginia with fill-in stocks readily available at 


many branch office warehouses. 


NATIONAL ANILINE DIVISION 
40 RECTOR STREET, NEW YORK 6,N. Y. 


Atlanta Boston Charlotte Chattanooga Chicago Greensboro Los Angeles 
New Orleans Philadelphia Portiand, Ore. Providence San Francisco 
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PROCESSES & TECHNOLOGY... 


move gaseous 
ucts. 
> Hold Uniform Temperature— 
Barium Reduction Co. produces 
20 tons/day of product with six 
reactors. Standing 20 ft. high, 
these reactors operate as two 
stages: a primary reduction 
stage and a secondary stage to 
burn off excess carbon reducing 
agent. Each reactor is enclosed 
by a gas-fired furnace having 35 
burners positioned to distribute 
heat_uniformly to the reactor. 

Thermocouples at 13 different 
locations on reactor shell con- 
trol firing rate and shell tem- 
perature. Two thermocouples in 
bed control feed rate. Acting 
together these controls hold bed 
temperature within 5 deg. of set 
point. 
> Start With Ore—Manufacture 
of BaO starts with reduction of 
barite ore (BaSO,) in rotary 
kiln, using coal with high fixed 
carbon content as the reducing 
agent. The BaS black ash, 
leached with water, yields solu- 
tion which is carbonated with 
either Na.CO, or CO. to form 
BaCoO,. 

Under carefully controlled 
conditions, Barium Reduction 
dewaters and washes the barium 









































SCRUBBERS guard purity of N, 
sweep gas flowing to reactors. 
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carbonate in a continuous cen- 
trifugal to a specified moisture 
content. Wet cake goes to a pug 
mill where it mixes with carbon 
black to a final consistency of 
65-68% solids. On a dry basis, 
mixture contains 6.3% carbon. 

> Pelletize to Fluidize—From 
the pug mill, mixture feeds 
into rotary dryer-agglomerator 
which delivers dry pellets to re- 
actors. Moisture content in feed 
to agglomerator, gas tempera- 
ture and bed temperature must 
be controlled closely to obtain 
satisfactory pellets. 

Pellets feed onto the surface 
of the fluidized bed in reactor. 
After several hours in the reac- 
tor, fully reduced BaO pellets 
discharge intermittently from 
bottom by manual control. 

Because discharge from fluid 
bed contains excess carbon, it 
goes to “whitener” reactor for 
processing at slightly higher 
temperature. Final shot of oxy- 
gen burns off the remaining car- 
bon. Operating batchwise, this 
step in process takes 4-3 hr. 
> Keeping Solids Fluid—Nitro- 
gen at 2,000 cfm. enters the bot- 
tom of the reduction reactor. 
Distributor delivers gas uni- 
formly over tower cross section 
to fluidize charge uniformly and 
minimize slugging. Gas leaves 
reactor through cyclone which 
removes entrained dust and re- 
turns it to reactor. 

Nitrogen comes from combus- 
tion generator via monoethanol- 
amine and caustic-soda CO, 
scrubbers, followed by cooler 
and silica gel dryer which re- 
move water. 

At point of entry to reactor, 
nitrogen is completely free of 
CO, and O., with only a trace of 
CO. Moisture content of the 
nitrogen must be less_ than 
0.0009 1b./1,000 cu. ft. at —80 F. 
to avoid formation of barium 


hydrates. 
An oxygen analyzer continu- 
ously checks the _ nitrogen 


stream to detect any variation 
from the specified 0.00% O, con- 
tent. A continuous bleed bub- 
bles through Ba(OH), solution 
to signal any presence of COQ,. 

While Barium Reduction now 
reaps the fruits of this modern 
process, Preisman and his asso- 
ciates attest that only through 
their combined talents could 
they reduce it to practice. 









Reds Emphasizing 
Chemical Expansion 


From the amount of chemical 
activity going on behind the Iron 
Curtain, it’s evident that the 
Reds aren’t waiting around for 
the West to act on Nikita Khru- 
schev’s bid for increased flow of 
Western chemical know-how to 
Communist countries. Reports 
seeping under the Iron (and 
Bamboo) Curtain show the Reds’ 
widespread emphasis on chemical 
processing: 

Soviets are reportedly erecting 
an oil-shale plant at Kochtla 
Jarwe, Estonia, that will process 
4 million tons shale annually. 

And Russians are supplying 
equipment for a coal hydrogena- 
tion plant that is under construc- 
tion at Fushun, China, 100 mi. 
from North Korea. 

Peking Radio reports that Red 
China plans to start seven syn- 
thetic fiber plants in Shanghai 
this year; among products will 
be Terylene, nylon 66 and pilot 
quantities of Orlon. 

Red China has also ordered six 
oxygen plants and four nitrogen 
fixation plants from Czechoslo- 
vakia and is planning a plant for 
recovery of sodium, potassium 
and magnesium chlorides and 
magnesium bromide from sea 

water. Construction is already 
under way at Tientsin on cata- 
lytic sulfuric acid works with an- 
nual capacity of 40,000 tons. 


Fluorine Harnessed for 
Rocket Propellant Use 


Crowning intensive research 
into handling properties of liquid 
fluorine, Bell Aircraft Corp., 
Buffalo, N. Y., has now success- 
fully used it as a chemical oxi- 
dizer in large-scale rocket thrust- 
chamber firings. 

Significance of this, Bell points 
out, is that specific impulse of 
rocket propellants can be hiked, 
through use of liquid fluorine, to 
300-345 Ib./sec., compared to 245 
Ib./sec. thrust of liquid oxygen- 
kerosene propellants. Rockets 
can carry bigger payload. 

Bell developed special tech- 
niques in handling, metal treat- 
ment and welding for all rocket 
thrust-chamber components. Spe- 
cial test facility holds liquid 
fluorine at —306 F. 
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Solve Difficult Liquid Processing Problems 


TURBA-FILM 


MARK Il 


PROCESSOR 


SEPARATING 
SECTION < 
When viscous fluid processing is “bugged” by 


complex procedures, time-at-temperature-sensitive 
materials, sluggish control of product quality... 
look to the new Rodney Hunt Turba-Film 

Mark II Processor to simplify your problems. 


Utilizing a turbulent thin-film technique, the 
patented Turba-Film Mark II Processor provides 
mechanically aided heat and mass transfer 

in one pass, continuously and rapidly, for a wide 
range of viscous fluids and slurries. It delivers 
controlled uniformity of product in 








concentration ...deodorization..,. 
dehydration... evaporation... 
THERMAL a F heat transfer... reaction... 
SECTION P 

Py . stripping... and other processes. 


Short-time exposure and minimum hold-up of the 
process fluid in the thermal section assures 
uniform heat and mass transfer, even at high 
temperature. Foaming is controlled by a 
mechani¢al separator and the formation of crust 

is minimized permitting continuous operation 

for long periods. 


A andi th 


li 











wah ie, toads en 








A large number of installations have proved 
conclusively the superiority of the Turba-Film 
Processor for processing chemicals, 
pharmaceuticals, lactices, solvents, foods and 
many other products. 

PRODUCT OUT 


An Invitation 


Rodney Hunt will be happy to work with you 
in solving your process problems, utilizing 
its extensive engineering, laboratory and pi- 
lot plant facilities. Address your inquiry to 
the Rodney Hunt Process Equipment Divi- 
sion or write for Catalog 117, the story of 
the Turba-Film Processor. 


enn . — 


RODNEY HUNT MACHINE CoO. 
PROCESS EQUIPMENT DIVISION 


31 VALE STREET, ORANGE, MASSACHUSETTS, U.S.A. 
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SERVING THE PROCESS INDUSTRIES WITH EQUIPMENT AND ENGINEERING 
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UNIT shows absorbers and strippers for CCI, (left) and Cl, (right). 


New Scheme Cuts HCl Purifying Cost 


Hooker Chemical Corp. has 
come up with a process which it 
claims gives an _ economical 
answer to that old problem of 
purifying byproduct HCl from 
organic chlorinations. 

Just-patented process (U. S. 
2,841,243) is installed at Hook- 
er’s. Montague, Mich., plant to 
clean up anhydrous HCl which is 
piped on a large scale to Du 
Pont’s nearby neoprene facility. 

Hooker claims that capital in- 
vestment for its two-solvent 
process is about one-half as much 
as for the older hydrochloric acid 
absorption-desorption procedure. 
> Old Versus New—Hydrochlo- 
ric acid process is in inost com- 
mon use today. Gas stream con- 
taining HCl] and impurities is 
scrubbed with aqueous hydro- 
chloric acid, dissolving HCl. 
Anhydrous HCl is distilled out 
of the solution and azeotropic 
HCl mixture is recycled. This 
system has two drawbacks: Cor- 
rosion is a serious problem and 
chlorine recovery is tricky. 

Hooker’s route takes the oppo- 
site approach. Instead of absorb- 
ing HCl and leaving impurities 
behind, impurities are stripped 
out leaving product HCl with less 


than 10 ppm. Cl. In this way, 
utility costs are lowered and cor- 
rosion headaches are eliminated 
—mild steel is used throughout 
Hooker’s setup. 
> Two-Zone Stripping — First 
step is to absorb chlorine and 
most of the organic impurities 
from the chlorination off-gas. 
Gas, containing about 88% 
HCl (by weight), 9% Cl. and 3% 
organics impurities, flows to a 
packed tower and is scrubbed 
with carbon tetrachloride. Over- 
head fraction leaving absorber 
contains around 50% CCh, 49.5% 
HCl and only 0.02% Cl... This 
stream then flows to carbon tet 
absorber at 95 F. and is scrubbed 
with hexachloro-butadiene; efflu- 
ent HCl from top of tower is 
further purified by compressing 
and recycling through a third 
scrubbing column where it con- 
tacts more hexachloro-butadiene 
at 5 F. Final anhydrous HCl 
product contains virtuaily no 
chlorine or carbon tet and only 
0.01% hexachloro-butadiene. 
Chlorine and dissolved HCl in 
bottoms from first absorber can 
be boiled out and recycled to 
chlorination unit. Carbon tet dis- 
solved in hexachloro-butadiene is 
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recovered by distillation and re- 

cycled to first scrubbing zone. 
Hooker is currently studying 

plans to license the process. 


More Seawater Magnesia 
Slated for Production 


Now nearing completion at 
Pascagoula, Miss., multimillion- 
dollar seawater magnesia plant 
of H. K. Porter Co.’s Refrac- 
tories Div. will be on stream late 
this year. 

And away to the east—Port 
St. Joe, Fla.—will be the site of 
Michigan Chemical Corp.’s 125- 
150-ton/day seawater magnesia 
plant. Michigan Chemical has 
now completed construction 
plans. 

H. K. Porter will produce a 
line of chrome and periclase 
specialties in addition to chrome- 
magnesite, magnesite - chrome 
and periclase types of basic brick. 

Michigan Chemical’s plant, ex- 
pandable to 300 tons/day, will 
turn out high-purity chemical 
and refractory grades of mag- 
nesium oxide. 


NEWS BRIEFS 


Expoxies: Union Carbide Chem- 
icals Co. has announced that 
it will build an expanded ver- 
sion of a new unit at Institute, 
W. Va., to produce more than 
10 million lb./yr. of epoxides 
and other oxygenated chem- 
icals. 


Reactor coolant: Siemens-Schu- 
ckertwerke, A. G., has de- 
veloped nitrogen tetroxide as 
gaseous coolant for nuclear 
reactors. In two temperature 
ranges—50-150 C. and 300- 
600 C.—nitrogen tetroxide 
dissociates into products with 
high specific heats. 


Acetylene process: Tennessee 
Eastman is making available 
fer license its flame cracking 
process for simultaneous pro- 
duction of ethylene and acety- 
lene (Chem. Eng., Jan. 27 
1958, p. 58). Under license 
contract, Stone & Webster 
Engineering Corp., Boston, 
Mass., will design and build 
plants in the U.S. and will 
represent Eastman in foreign 
licensing. 








A look inside the world’s most widely 
used process gas chromatograph .. . 
Here is the most versatile instrument ever 
developed for monitoring multiple compo- 
nents in a complex process stream...the 
Beckman Gas Chromatograph. Its pneu- 
matic heating system, in an explosion-proof 


. . . ~ 5 
housing, provides accurate (+.1°C) temper- 


ature control for long-term analysis )repro- 
ducibility. Accessible design simplifies and 
speeds adjustment when required. And ac- 
cessories broaden its range of process ap- 
plications.* Unseen in the picture are Beck- 
man application engineers, experienced in 
taking unsolved process monitoring prob- 
lems and building profit-making solutions. 
Beckman engineers tailor-make each in- 
strument and process-prove them under ac- 
tual operating conditions...before delivery. 
Beckman Gas Chromatographs are deliv- 
ered ready to go on stream, with complete 
start-up aregularservice.*'The total picture 
is one of trouble-free operation and opti- 
mum yield...the real reasons why Beckman 
Process Chromatographs outsell all others 
combined. ™ For detailed instrument speci- 
fications and answers to your process con- 
trol problems...write for data file P-1-14. 


Beckman: 


Scientific and Process | Instruments Division 


Beckman Instruments, Inc 
Fullerton, California 
It’s a Fact: Beckman atmosphere analyzers on 
America’s atomic submarines monitor life-giving 


air, continuously protecting the well-being of the 
crew during prolonged submersion. 
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..- Cue for Atom-Fuel Processing by Industry? 


Chemical processors, long wary of going it alone in 


nuclear fuel processing, have new reasons for giving the 


role another, more confident look. 


John A. King, Assistant Editor 


The case for chemical proc- 
essing in nuclear-fuel recovery 
got a mighty boost recently 
when the outgoing 85th Con- 
gress ratified the U. S.-Euratom 
plan for developing atomic 
power abroad. 

True, the paths to fuel-service 
markets are still not strewn 
with rose petals. But the Eura- 
tom (European Atomic Energy 
Community) agreement prom- 
ises that new, firm markets will 
be a reality by 1963, in the form 
of 1 million kw. of nuclear 
power capacity in Europe. 

Serving to further whet chem- 
ical-industry interest: the lode 
of nuclear-fuel processing 
know-how disclosed last month 
at the U. N. Atomic Energy 
Conference in Geneva; and the 


news now that private industry 
is already nibbling at the 
nuclear-fuel processing  busi- 
ness (see pp. 50-54 this issue). 
Euratom’s capacity goal may 
prove a bigger, nearer target 
for U.S. industry than our own 
planned power capacity. This is 
scheduled to reach only 700,000 
kw. by 1961, 1.3 million kw. by 
about 1965. 
> Uncle Sam Will Help—Uncle 
Sam, as Free World leader in 
atomic energy, must help if this 
Euratom goal is to be met. The 
pact which won Congressional 
approval says he will help. And 
that’s something no one has 
been able to bank on before. 
The U. S. agrees to provide 
nuclear fuel; to reprocess spent 
fuel for Euratom until facilities 
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are available in Europe or on a 
commercial basis in this coun- 
try; to guarantee a maximum 
fuel-cycle cost to Euratom buy- 
ers of 4.2 mills/kwh., unless 
equivalent or better offers are 
forthcoming from industry.* 

> Fuel-Cost Pledge—If U. S. 
private industry is unable to 
maintain products and services 
below the guaranteed maximum 
fuel-cycle cost, the government 
will underwrite the difference 
(up to $90 million between now 
and 1973). This government 
backing puts a ceiling on the 
European buyer’s potential fuel 
costs and provides incentive for 


*U. S. government and industry 
agree to do many other things under 
the U.S.-Euratom pact. They will fab- 
ricate and sell fuel elements containing 
30,000 kg. of U-235; and purchase all 
plutonium produced in the course of 
reactor operation. Euratom and the 
U.S. will each invest $50 million over 
the next five years on research and 
development to reduce present fuel- 
cycle costs and improve reactor tech- 
nology. And the U.S. will lend up to 
$135 million of the total $350 million 
estimated to be the capital cost of the 
1-million-kw. Euratom program, 








NEW TECHNICAL BULLETIN 
ON QO LEVULINIC ACID 


This brand-new, information-packed bulletin is ¢ Physical Properties ¢ Chemical Reactions 
a comprehensive digest of the latest data on ¢ Chemical Properties ¢ Applications 
levulinic acid. In it, you'll find such valuable 


Bulletin 301-A can be your key to profitable 
material as: , } 


new products and improved processes. Send 
now for your copy. 


The 
Quaker Oats 


COTM | he Quaker Oals Ompany 


CHEMICALS DIVISION 


335M The Merchandise Mart, Chicago 54, Illinois 
Room 535M 120 Wall Street, New York 5, New York 
Room 435M 48 S.E. Hawthorne Blvd., Portland 14, Oregon 
Room 6155M 815 Superior Ave., Cleveland 14, Ohio 
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ECONOMICS... 


private-industry entrance into 
the business. 

For uranium processors and 
fuel-element fabricators, Eura- 
tom power means expansion of 
business already devoted to do- 
mestic operations. For those 
companies which already, or 
might, sell services—such as 
fuel-fabrication-scrap recovery 
and radioactive-waste disposal 
—to the nuclear industry, the 
government help implied in the 
U. S.-Euratom pact is an attrac- 
tion. 
> Reprocessing Chancy—But a 
great uncertainty still obscures 
the ripest, most logical field of 
all for the chemical industry: 
spent-fuel processing. Now ex- 
clusively the responsibility of 
Atomic Energy Commission 
plants, this operation is fraught 
with both profit peril and poten- 
tial (Chem. Eng., July 1957, pp. 
202-206). 

With the volume of business 
proposed by the Euratom pro- 
gram, private industry could 
conceivably enter fuel reproc- 
essing for the first time. How- 
ever, fuel-reprocessing’s share 
(and this includes waste dis- 
posal) of total fuel-cycle costs 
of 4.2 mills/kwh. is estimated 
to be a slim 0.3 mills. Such an 
allowance surely calls for the 
most economical method that’s 
technically feasible. 

Which fuel-reprocessing 
method is technically and eco- 
nomically the best? Or is there 
any technology now which will 
permit any other than the AEC- 
husbanded setup we have today? 
> Try “Cold” Scrap First—Per- 
haps the most likely candidate 
to pioneer private spent-nu- 
clear-fuel reprocessing is some 
company which first recovers 
“cold”, or non-radioactive, fuel- 


DISPOSAL COSTS abound at Idaho Falls tank farm for radioactive waste. 


fabrication scrap. Such a com- 
pany is the Irvington-Baker 
Refining Div. of Englehard In- 
dustries, which operates the first 
privately owned plant in the 
scrap-reprocessing field (p. 50). 

Scrap recovery is much like 
spent-fuel reprocessing; the 
same solvent extraction process 
is employed. Only the shielding, 
waste disposal and remote oper- 
ation and maintenance neces- 
sary with hot, or irradiated, fuel 
is missing (as well as a mighty 
stiff additional capital invest- 
ment). 
> Versatility Comes First—To- 
day nuclear fuels are re- 
processed domestically by the 
solvent extraction process. Its 
principal virtue is versatility. 
Solvent extraction can handle 
all types of irradiated fuel, 
metallic and non-metallic (ura- 
nium oxide). 

It is the only technique suit- 
able for the oxide fuels which 
are the choice in Europe be- 
cause of their low enrichment 
(3% U-235) and modest inven- 
tory charge. 

Solvent extraction, though, is 
rife with economic disadvan- 
tages. Inherently a complex 
operation with many steps, it 
requires a high capital outlay 
—as much as $11,000/kg. of 
daily uranium capacity—even 
for a small capacity. Large 
throughput has been the answer 
in AEC facilities and is the 
reason why private industry, if 
it is to compete, must do so in 
large, centrally located plants. 

And the reason why Euro- 
chemic, the company formed by 
12 European countries, will 
finish building in 1961 a pilot 
plant at Mol, Belgium—the 
model for future, and much 
larger, facilities—to handle 












































spent fuel from all six Euratom 
countries. 
> Costly Shipping—Solvent ex- 
traction requires shipment of 
irradiated fuel from reactors to 
central processing sites. Ship- 
ping hot fuels involves lead- 
shielded containers. Container 
costs can run, for highly en- 
riched fuels, as high as $25,000/ 
kg. of uranium contained. 

One possible’ solution is 
interim “cooling” before ship- 
ment so that shielding can be 
lighter. An economic balance 
must be reached between cost 
of shipping hot fuel and cost of 
carrying cooling fuel in inven- 
tory. 

For inventory is a vital factor 
in the overall economic picture. 
With highly enriched fuel worth 
$15,000/kg., the less material 
tied up in nuclear fuel-cycle in- 
ventory the better. 

Unfortunately the fuel cycle 
in solvent-extraction processing 
carries the equivalent of several 
reactor charges: one charge 
undergoing fission in the re- 
actor, another in transit be- 
tween reactor and reprocessing 
plant, another being reproc- 
essed. 
> Nasty Wastes—Another fly in 
the ointment for solvent extrac- 
tion is waste disposal. As much 
as 800 gal. of high-level wastes/ 
kg. of uranium reprocessed gush 
from the process plant. 

Now we can only cool, or de- 
activate, them for a period, con- 
centrate them by evaporation, 
and store them in massive un- 
derground tanks, shielded by 
concrete and equipped with 
miles of stainless-steel coils to 
remove heat of radioactive de- 
cay (photo, this page). Here hot 
wastes decay before sea burial 
in concrete containers. 

We do this because we know 
of no other sure way to handle 
these materials. 

First steps alone run from 
$2 to $10/gal.; ocean burial, 
about $1/gal. concentrate. 
These costs are far in excess of 
recommended costs for Eura- 
tom, which allow only about 
one-tenth of total reprocessing 
costs, or 0.03 mills/kwh. 

Fluor Corp. is working on a 
method whereby liquid wastes 
are calcined and converted to 
compact, easily stored waste. At 
Hutchinson, Kan., the AEC, 








TO MAKE 
VINYL LURES LOOK ALIVE... 





Oxo ALCOHOLS 


Vinyl duck decoys and artificial lures are made to look real by using 


the highest quality raw materials. High quality Enjay Oxo Alcohols 
are essential ingredients in many of the plasticizers used to produce 
these colorful vinyl products. 
When quality is important to your finished product, insist on Enjay 
Isooctyl and Decy] Alcohols. 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Other Offices: Akron + Boston « Charlotie « Chicago + Detroit « Los Angeles « New Orleans « Tulsa 
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Pioneer in 
Petrochemicals 


FOR COMPLETE INFORMATION 
on specifications and characteristics 
of Enjay Oxo Alcohols and many 
other high-quality petrochemicals, 
contact the nearest Enjay office. 
Shipments will be made from con- 
veniently located distribution 
points in tank car, truck or 55 gal. 
drum quantities. 
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assisted by the American Petro- 
leum Institute, is seeking ulti- 
mate storage of low-level wastes 
in the depths of salt domes. And 
Nuclear Engineering of Walnut 
Creek, Calif., is developing 
lower-cost ocean burial of the 
same wastes. 

In spite of high costs of waste 
disposal—inventory, transpor- 
tation, capital outlay—solvent 
extraction will live on as an im- 
portant method of reprocessing. 
The trend in Europe toward 
non-metallic, uranium oxide 
fuels will help see to that. 
> Special Methods—There are 
other methods of fuel reprocess- 
ing which have few of solvent 
extraction’s economic ailments. 
Although not yet in production, 
they will compete on suitable, 
metallic fuel. 

In the pyrometallurgical 
method, decanned fuel elements 
are melt-refined. Fission prod- 
ucts are absorbed in furnace 
walls, in an oxide slag, or are 
volatilized. 

Advantages are short interim 
cooling periods, easy-to-handle 
wastes, compact on-reactor-site 
processing. Inventory costs are 
cut, shipping costs eliminated. 

Atomics International and 
Argonne National Lab are try- 
ing to integrate a pyrometal- 
lurgical process in a single re- 
actor’s fuel cycle. Argonne’s 
fuel-processing work with Ex- 
perimental Boiling Water Re- 
actors may pay off in Europe 
where the first reactors are of 
the same types—probably pres- 
surized and boiling water types 

-as those already checked out 
in the U. S. 
>For Metallic Fuel Only— 
Pyrometallurgical processing, it 
should be repeated, can handle 
only metallic fuels; blanket fuel 
elements will have to be pro- 
cessed at central solvent 
extraction plants. 

Fluoride volatilization is an- 
other proposed integrated proc- 
essing scheme for metallic fuel. 
It boasts the same virtues as 
pyrometallurgy, but involves 
more steps. Fuel elements are 
decanned, and fluorinated. Vola- 
tile uranium hexafluoride is dis- 
tilled and reduced to metal for 
refabrication into fuel elements. 

For work Argonne is doing 
on these and other projects— 


extraction with molten metal or 
salts, fractional crystallization 
of uranium-zinc complexes, elec- 
trodeposition—see Chem. Eng., 
Sept. 22, 1958, p. 69. These new 
techniques have yet to be proven 
feasible, let alone economical. 


Computer to Probe 
Methanol-Formalin Future 


Chemical market forecasting 
will never be an exact science. But 
electronic data-processing ma- 
chines now promise an extended 
coverage never before approach- 
able. 

Taking the cue, Celanese plans 
to turn its medium-sized com- 
puter at Corpus Christi, Tex., 
loose on the market future—first 
on close-range sales forecasts, 
then on longer-view evaluations 
of chemical potential. 

High on the list for Celanese 
researchers will be methanol and 
formaldehyde—two interrelated 
chemicals whose national capaci- 
ties have continued to grow sub- 
stantially during the past several 
years despite a leveling off in de- 
mand, 

Today’s capacities for both 
products are sufficient, if totally 
utilized, to satisfy projected U.S. 
requirements for the next 5-8 yr. 
or longer. 
> Captive Capacity—One of the 
problems in these two basic chem- 
icals has been the large portion 
of new capacity that is captive. 
This, in effect, has worsened 
marketing problems of estab- 
lished merchant producers. For 
it’s one thing to have new com- 
petitors for your customers, and 
quite another thing to find your 
former customers’ supplying 
their own needs. 

This overcapacity of mer- 
chant producers of formaldehyde 
and methanol has produced a 
highly competitive marketing 
situation the past year. Recent 
price reductions in both chem- 
icals were a direct reflection of 
this imbalance. 
> Looking Ahead—In a year 
which has been a rough one for 
many producers, Celanese claims 
it has managed to keep formalde- 
hyde and methanol inventories 
within desired limits, has, in 
fact, been operating at capacity. 

For this the company thanks 
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its internal efforts to build meth- 
anol and formaldehyde into 
highly marketable derivatives 
like paraformaldehyde, trimeth- 
ylolpropane, trioxane and acrylic 
esters. Even so, Celanese is look- 
ing to the future and wants even 
better tools with which to do it. 

Celanese knows full well that 
no one factor—be it raw ma- 
terials cost, freight charges, 
product price, technology 
changes, plant size, or even end- 
product breakdown and volume— 
wags the whole market setup. So 
dovetailing all these factors to- 
gether in a computer will give 
new insight as to how they com- 
bine to describe the profitability 
pattern of any chemical. 

Biggest benefit, perhaps, will 
accrue from being able to better 
anticipate effect, on chemical de- 
mand, of trends in the ultimate 
chemical-consuming industries, 
however remote. 


Chemical Consumption 


Index (1935 =!00) 
340-- 





240°‘ 
Jan. 


Consumption by Industries 


May 

(Final) (Est.) 
Coal products 7.3 7.4 
Explosives wa 9.8 
Fertilizer 77.7 57.6 

28.3 29.3 
Iron & steel 11.6 13.1 
Leather 3.9 4.0 
Paint & varnish 38.1 37.0 
Petroleum refining ... 28.9 28.7 
Plastics 22.5 22.2 
Pulp & paper 35.4 35.2 

21.0 20.7 

5.8 6.0 
Textiles 8.8 8.5 


Total 298 280 





NOW KOPPERS 
LEADS AGAIN 


by bringing you lower 
precipitator maintenance 
and operating costs with 


bonded pistons on 
pneumatic vibrators 


By eliminating the need for lubrication of the 
rapping mechanism in electrostatic precipitators, 
Koppers saves you many operational man-hours 
and maintenance costs. 


This lubrication-free operation results from 
bonding a new wear-resistant material to vibrator 
piston surfaces. This special self-lubricating com- 
pound, identified by Koppers as ‘‘K-30,” is com- 
posed of Teflon’ and other wear-resistant ma- 
terials that together provide a self-lubricated 
surface. 


Most rapping mechanisms demand regular 
maintenance to be trouble-free, but “‘K-30”’ elim- 
inates this need and provides more reliable 
operation. 


Koppers research, backed by many years of ex- 
perience in the electrostatic precipitation field will 
help you find the answer to your gas cleaning 
problems. Check with Koppers to learn how 
“K-30” can develop top efficiency in present or 
planned precipitator installations. For more in- 
formation, write: Koprers Company, Inc., 9710 
Scott Street, Baltimore 3, Maryland. 





*Koppers Trademark 


a. \\] ELECTROSTATIC PRECIPITATORS 


tE. 1 duPont KOPPERS 


de Nemours & 
Company, Inc. 4 
trademark for 
tetrafluoroethylene 
resin 


Engineered Products Sold with Service 
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DEVELOPMENTS ... 


CHEMICAL PRODUCTS euirE BY a ARNE 








NONFLAMMABLE 


STRONG BONDING CEMENT 


First water-thinned cement 
provides instant high 
strength bonds. 


The first non - flammable, 
water-thinned adhesive capable 
of giving instant high strength 
bonds between such surfaces as 
glass, hardboard, metal, decora- 


tive high pressure plastics and 
wood has been introduced. 
Marketed as Instant-Lok 4300, 
it bonds with speed usually as- 
sociated with solvent based sys- 
tems. But expensive ventilating 
hoods are not required during 
its use.—National Starch Prod- 
ucts Inc., New York, N. Y. 68A 





Chiorinated Xylenes 


Three new ones show prom- 
ise as intermediates. 


Already in pilot plant produc- 
tion of six chlorinated xylene 
compounds, Diamond Alkali is 
adding three more. One of the 
new products is derived from 
p-xylene, while the other two 
are m-xylene derivatives and 
represent the first chemicals to 
be offered by Diamond from 
this raw material. 

They are terephthaloyl chlo- 
ride, a derivative of y, y'-hexa- 
chloro-p-xylene, y, »'-hexachlo- 
ro-m-xylene and its derivative 
isophthaloy] chloride. y, y'-hex- 
achloro-m-xylene hydrolyzes to 
isophthalic acid, forms isoph- 
thalic esters through alcoholy- 


sis, and can be halogenated in 
the ring. 

Both terephthaloyl chloride 
and isophthaloy] chloride can be 
reduced to dialdehydes and 
dibasic acids, can be oxidized to 
acids, and can be esterified 
easily with alcohols. They react 
readily with ammonia, amines 
and amino compounds. These 
acid chlorides will undergo the 
Friedel-Crafts reaction, will re- 
act with organic sodium com- 
pounds, with Grignard reagents, 
and can be chlorinated. 

The high reactivity of the 
terephthaloyl and isophthaloyl 
chlorides makes them especially 
interesting as raw materials for 
interfacial polycondensation for 
preparation of polyamides and 
polyphenylesters.—Diamond Al- 
kali Co., Cleveland, Ohio. 68B 


Epoxides 


Series of oxygenated chem- 
icals not available before in 
commercial quantities. 


More than 10 million lbs./yr. 
of new epoxides and other oxy- 
genated chemicals will be pro- 
duced in a new Institute, W. Va., 
unit to be completed by mid- 
1959. 

Among the new products are 
Epoxide 201, vinylcyclohexene 
dioxide, vinyleyclohexene mon- 
oxide, dicyclopentadiene  di- 
oxide, styrene oxide, allyl 
epoxystearate, and caprolactone. 
These products are expected to 
play an important part in resin 
technology and to serve as 
chemical intermediates as well. 

Special emphasis is to be 
placed on Epoxide 201 which 
forms plastics and coating 
resins of outstanding color sta- 
bility and resistance to heat dis- 
tortion. Chemically 3,4-epoxy-6- 
methyleyclohexylmethyl - 3,4 - 
epoxy - 6 - methylcyclohexane- 
carboxylate, it is more reactive 
to acid and anhydride hardeners 
than any other diepoxide. 

Vinyl cyclohexene dioxide is 
a viscosity reducing agent for 
epoxy resins and performs its 
function without iowering the 
heat distortion temperature of 
conventional epoxy resins. Di- 
cyclopentadiene dioxide forms 
resins of exceptionally high 
heat distortion temperature. 
Allyl epoxystearate can be 
used as a monomer. 

In addition, two combination 
plasticizer-stabilizers for vinyl 
resins will be marketed. This 
marks the first time that all- 
synthetic materials have been 
available for this purpose. The 
new materials are di-2-ethyl- 
hexyl epoxy tetrahydrophthalate 
and di-isodecyl epoxytetrahy- 
drophthalate. These materials 
are characterized by excellent 
stability and complete compati- 
bility with vinyl chloride resins. 
—Union Carbide Chemicals Co., 

New York, N. Y. 68C 
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BEAT CORROSION WITH ALCOA ALUMINUM! 


Your Guide to the Best in Aluminum Value 


Moisture, chemical fumes, industrial atmos- 
pheres are no problem with Alcoa® Alumi- 
num industrial building products. They defy 
corrosion. Never need costly painting or 
maintenance. First cost is last cost with 
aluminum! 

And you have a choice. Alcoa Corrugated 
for economical roofing and siding. Alcoa V- 
Beam for high strength with a uniform load 
of 30 psf on a span of 12 feet. Alcoa Ribbed 
for clean-lined, good-looking buildings. And 
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for the lowest cost insulated metal wall sys- 
tem known—sandwich wall of Alcoa Alumi- 
num with three times the insulating value 
of 8-in. brick! 

Beat corrosion. Get all the facts from 
Alcoa Aluminum Industrial Building Prod- 
ucts, a 36-page book packed with technical 
information. Call your nearest Alcoa sales 
office, or write: Aluminum Company of 
America, 856-K Alcoa Bldg., Pittsburgh 19, 
Pennsylvania. 


are 
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ALUMINUM 


ALUMINUM COMPANY OF AmEmICA 


ALCOA G._j 
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ALCOA THEATRE 
Fine Entertainment 
Alternate Monday Evenings 


69 





CHEMICALS .. . 


Fatty-Acids Aleohols 


Eutectic blend of free fatty 
acids and free fatty alco- 
hols. 


A new blend of fatty alcohols 
and fatty acids is available in 
three grades. These new prod- 
ucts, called Oleyl-Acids and 
Cetyl-Acids, are derived from 
sperm oil and composed of fatty 
aicohols, fatty acids, and con- 
tain a small amount of esters. 

Alcohols exist as free alco- 
hols, fatty acids as free acids. 
Free alcohols can be reacted in- 
dependent of the free fatty 
acids. Free fatty acids can be 
easily neutralized or reacted in- 
dependent of the free alcohols. 

In some reactions such as 
with ethylene oxide, both the 
fatty alcohols and the fatty 
acids react. It is possible to 
produce adducts with very low 
mole content of oxide and very 
low acid numbers, even less 
than 4.0 

Emulsifiers, lubricants, su- 
perfatting agents, detergents, 
amines are among the reaction 
products of interest.—Werner 
G. Smith, Inc., Cleveland. 70A 


Aireraft Paints 


Five times brighter than 
conventional paint, eases 
plane spotting. 


The Air Force plans to paint 
daylight - fluorescent markings 
on some 13,000 aircraft to in- 
crease their visibility. This is 
expected to lessen danger of 
mid-air collisions and make it 
easier to spot a plane that is 
forced down. 

The bright orange markings 
—five times brighter than con- 
ventional color—will cover 
about 30% of a plane’s surface. 

The coating contains a resin- 
ous type of pigment in an 
acrylic binder, and the clear 
protective acrylic overcoating 
is fortified with materials that 
resist sun fading. 

Reason for the brilliance of 
the paint is that it is a source as 
well as a reflector of color. The 
color absorbs shorter wave 
lengths and emits them as am- 
plified color of a higher wave 
length. And light passes through 
the translucent paint and is re- 


flected back through the film by 
the white undercoat. 

The paint will stay bright for 
up to a year of outdoor ex- 
posure. It can be seen at dis- 
tances up to 30,000 ft., unlike 
conventional color, which blends 
into gray or white at a great 
distance. 

Fluorescent markings have 
proved successful in tests con- 
ducted by the Civil Aeronautics 
Administration, the Air Force 
and Navy. The CAA has adopted 
the color patches on all its 
planes. 

The manufacturer foresees 
other applications for the paint, 
such as visibility markings on 
autos and speeavvats. The paint 
has also been used on guided 
missiles, tow-targets, torpedoes 
and safety  signs.—Radiant 
Color Co., Oakland, Calif. 70B 


Paints 


New metal protective com- 
pound, new chlorinated 
rubber paint. 


A new metal protective paint 
that doesn’t contain pigments 
or resins is now being manufac- 
tured. 

With a zinc-silicate base, it 
will protect metals from atmos- 
pheric, sea water, fresh water, 
electrolytic, galvanic and car- 
bon chemical corrosion. 

The paint is said to resist a 
temperature as high as 1,000 F., 
and only two coats are neces- 
sary. — MacLeaster Chemical 
Co., 16 Mill Lane, Carshalton, 
Surrey, England. 70C 

New chlorinated rubber paints 
which resist chemicals, water 
and fungus have been de- 
veloped. They are superior to 
conventional chloride rubber 
paints because they can be ap- 
plied as easily as oil bound 
colors. Drying time is about 
an hour.—Corrosion Ltd., 16 
Gloucester PI., London W. 1, 
England. 70D 


BRIEFS 


New use for Gilsonite, the natu- 
ral hydrocarbon found in 
Utah, is a cold bituminous 
concrete for road surfacing. 
Called Gilsapave, it can be 
laid cold, even after the tem- 


} 


perature drops below 35 F., 
the normal cutoff point for 
spreading hot-mix asphalt.— 
American Gilsonite Co., Salt 
Lake City, Utah. 70E 


Bacterial inhibitor that will ex- 
tend the life of soluble oil 
emulsions has been developed 
for the metal working indus- 
try. Called Elcide 75, it is a 
combination of thimerosal 
and_solium-o-phenylphenate 
and is effective in all stand- 
ard duty soluble oil emul- 
sions.—Eli Lilly & Co., In- 
dianapolis, Ind. 70F 


Amphoteric surfactant called 
Miranol C2M Cone. is now 
available for both new steel 
drum manufacture and recon- 
ditioning of old drums. It is 
stable over the entire pH 
range in both muriatic acid 
and caustic soda as well as in 
other acids and alkalies.— 
Miranol Chemical Co., Irving- 
ton, N. J. 70G 


Polypropylene price has been 
reduced by 7¢/lb. by both 
companies now supplying 
United States markets: Her- 
cules and Italy’s Montecatini. 
Price for natural resin is now 
49¢ in truckload quantities.— 
Hercules Powder Co., Wil- 
mington, Del.; Chemore Corp., 
New York, N. Y. 70H 


New Dacron Type 64 is especially 
suited to blending with wool. 
Whereas standard Dacron 
Type 54 fiber is primarily 
in tightly constructed fabrics 
that have little surface nap, ° 
Type 64 makes possible the 
more loosely constructed fab- 
rics. Resistance to pilling is 
an important area in which the 
new fiber shows marked im- 
provement.—Du Pont Co., Wil- 
mington, Del. 701 





For More Information. . . 
about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 197) 
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Liquid Handling SYSTEMS CUT COSTS 


WITH AUTOMATIC CONTROL AND 


GREATER ACCURACY 
Automate your metering, batching or blending operation with 
a Bowser liquid control SYSTEM . . . and get these BENEFITS . . . lower initial investment . . . 


completely automatic control . . . unsurpassed accuracy . ¢ . increased efficiency . . . single 
source of supply ... and system performance guaranteed by Bowser, Inc. 


ESTABLISHED 1685 ) 
wa 


of Flow Controlling System 
The Figure 417 Rate of Flow Controller is a completely self- 
contained system enabling fully automatic and accurate 
CONTROL of the rate of liquid in flow . . . to better than 
% of 1% accuracy. Handles flow rates from 2 G.P.M. to 
250 G.P.M. 


Blending System 
The Figure 413 Precision Blending System automatically 
and accurately blends two or more liquids in closed, con- 
tinuous production. Accuracy within “% of 1% and com- 
pletely automatic operation . . . assures uniform blend... 
reduces blending costs by 50%. 


SER METERS AND ACCESSORIES ... offer complete systems 


for every type of liquid control requirement 


straight- (ag —e ; MODEL F .. . relays 

reading dial records liq- : . : ; voltage signal to a re- 
vid metered up to 100,- — mote flow indicator or 
000 gallons. : ‘ ae controller permitting re- 
mote observation and 

control of the flow rate. 


RANS A F i 

MITTEE transmits é j ; MODEL RP... auto- 
electrical impulses to a ill matically delivers repeat- 
remote counter which ed predetermined quan- 
records quantities, con- tities of liquids. 
trols automatic batching. 

‘ : REMOTE PREDETER- 

4 MINING COUNTER . . 

Mi Printing ar “ records electrical impulses 
Dial provides printed : : . 


records of quantities 
metered for inventory 
control, etc. 


from meter permitting 
automatic delivery and 
shutoff centrol for pre- 
determined qu=.ties. 


, 
Mail to BOWSER, Inc. : XACTO . .. meters assure precision accuracy. 
1375 £. Creighton Ave., Fort Wayne, Indiana Available in bronze, iron and all stainless steel 
Please send complete information illustrating the many construction. 
types of Bowser systems available. Bowser’s full line of meters, 


NAME accessories and controls 
TITLE 2 sgt ee rene. fi 


combine to offer you today’s 
COMPANY 





most automatic, economical 
and modern liquid handling 
systems. 








STREET. 





CITY 
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DEVELOPMENTS... 





PROC ESS EQUIPMENT EDITED BY C. C, VAN SOYE 








Latest Developments 


Electronic Controls 


Manufacturer introduces 
all components of new 


line at ISA show. 72A 









Glass Tester 


Checks for flaws in 
surface of glassed-steel 


equipment. 





Fire Fighter 


System 


176A 
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Eleetronie Controls 


Feature use of magnetic 
amplifiers, transistors. 


Making its debut just three 
weeks ago at the Instrument- 
Automation Conference and Ex- 
hibit, Foxboro’s Electronic 
Consotrol Instrumentation line 
consists of  advanced-design 
transmitters, recorders, control- 
lers and valve operators. Some 
of the line’s features include: 
use of transistors and magnetic 
amplifiers; choice of motion-bal- 
ance or force-balance transmit- 
ters; tubeless electrical measure- 
ment converters; and modified, 
semi-graphic control-station de- 
sign. System explosion-proofing 
is optional. 

In operation, 
and level 


flow 
con- 


pressure, 
measurements, 


verted at the transmitters to pro- 
portional d.c. signals, flow along 
unshielded lines to the control 


center. Converters for emf. and 
resistance measurements also 
feed signals to the small-case, 
panel-mounted receivers. Elec- 
trical controllers and final oper- 
ators complete the loop. 

Two-wire installation, narrow 
elevated ranges and compact con- 
struction characterize the force- 
balance transmitter. The motion- 
balance instrument provides field 
indication of measurement plus 
the opportunity to incorporate 
alarms, independent of transmit- 
ter power supply. 

At the control-panel end of the 
loop, the line’s one- and two-pen 
recorders with 4-in. strip charts 
offer compact, low-space design. 
Slide-out chassis with stretch- 
out cord permits recorder with- 
drawal without interruption of 
service. Deflection motors oper- 
ate directly from the 10-50 ma. 
transmitted signals to drive the 
pens. Liquid dash pots limit pen 
disturbance and insure true av- 
erage measurement. 

Two controller stations are 
available. Model 62 universal 
controller has extra-wide adjust- 
ment ranges, while Model 61 is a 
simplified unit with adjustable 
proportional-plus-reset action es- 
pecially suited to flow control. 
Neither unit uses vacuum tubes; 
both incorporate plug-in subas- 
semblies for simplified mainte- 
nance.—The Foxboro Co., Fox- 
boro, Mass. 72A 





remotely 
quenches danger- 
ous blazes. 177A 


Page number is also Reader Service Code Number 


Throttling Valve 


Incorporates sev- 
eral desirable 
features. 74A 


Underground Insulation 


Cost of underground steam 
lines cut by new method. 


Savings of up to 50% over the 
cost of constructing buried 
steam lines by conventional 
methods are possible with a new 
system that eliminates need for 
concrete conduit and manholes. 
Key to successful application is 
the use of a compact expansion 
joint that excludes entry of the 
insulation material. 

Installation procedure is as 
follows: once the trench is dug 
and pipe, expansion joints and 
fittings are laid, the work crew 
packs the line with a poured-in- 
place hydrocarbon insulation. As 
the line heats, the insulation 
cures to give a three-layer cover- 
ing—plastic at the pipe, a sin- 
tered-consistency middle layer, 
and outer layer of loose granules. 
—Badger Mfg. Co., Cambridge, 
Mass. 72B 


Battery Charger 


Vertical units require two- 
thirds less space. 


Saving about two-thirds of the 
floor space needed by comparable 
horizontal models, a new, fully- 
automatic line of battery charg- 
ers provides users with a wide 
choice of electrical ratings. The 
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The containment: of modern fuels and materials Chteenn, Patios. &i:een: Congung sien com 
is both a business and an art with... QI plete and fully coordinated facility for the engineer- 

ing, fabrication and erection of structures and 
vessels to contain and store modern fuels, chemicals 
and other process materials: in gas or liquid form, 
at high or low pressures, and at high or low tem- 
peratures. 


Included in the CB&I Services are facilities for 
metallurgical control, stress-relieving, X-ray and 
welding—and techniques developed during nearly 
70 years of service to industry. Five strategically 
located CB&I plants are staffed and equipped to 
serve your specific requirements for corrosion re- 

/ sistant metals for solid, lined or clad steel, alloy or 
‘ae §=§=6non-ferrous construction. 








A few typical installations are shown and de- 
scribed below. Of particular interest, is HORTON- 
CLAD®—a new vacuum bonding process which 
makes it possible for CB&I to produce composite 
plates in a larger range of combinations than has 
previously been available. Write our nearest CB&I 
office for the new bulletin on Hortonclad and litera- 
ture on CB&I Special plate structures. 
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for Creative CRAFTSMANSHIP IN STEEL 









TOP, LEFT—14-lobe MULTISPHERE de- 
signed, fabricated and erected by CB&I 
to store 100,000 gallons of liquid 
methyl chloride at 150 Ibs. working 
pressure. Design offers optimum ver- 
satility for pressure vessels. 


A—5052 ALUMINUM was used for 
these ammonium nitrate storage tanks. 


B—LIQUID PROPANE is stored by re- 
frigeration at 1% Ibs. working pres- 
sure at minus 44° F in this unique 
70-ft. diameter tank, designed and 
built by CB&I. 





C—-MULTICYLINDER Multi-lobe pres- 
sure vessels such as this offer advan- 
\ : 
\ tage of high pressure storage where 
} + \ space is limited. Vessel is designed for 






250 Ibs. working pressure. 


oth ft 









ce 
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_ MMW = D—VACUUM SERVICE is provided by 


- 
pee __F Hortonsphere® at a University of To- 
pe a ronto wind tunnel installation. 

MR «| E—TUNNEL SECTIONS for wind tunnel 
Sf were fabricated and erected by CB&l. 
A supersonic wind tunnel for Convair 
Division of General Dynamics was re- 
cently completed by CB&il as a 

turnkey" project. 
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PRESSURE VESSELS + REFRIGERATED STORAGE + VACUUM SERVICE + HORTONCLAD® + 
ENGINEERING + FABRICATION + ERECTION IN ALL METALS AND COMBINATION METALS 


Chicago Bridge & Iron Company 


Atlanta e Birmingham e Boston e Chicago e@ Cleveland e@ Detroit @ Houston © Kansas City (Mo.) © New Orleans 
New York e Philadelphia e Pittsburgh - Salt Lake City e San Francisco ° Seattle . South Pasadena e Tulsa 
Plants in: BIRMINGHAM, CHICAGO, SALT LAKE CITY, GREENVILLE, PENNSYLVANIA and at NEW CASTLE, DELAWARE 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
Representatives and Licensees: Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 













EQUIPMENT DEVELOPMENTS .. . 


vertical motor-generator sets, 
also adaptable to off-floor mount- 
ing, feature parts standardiza- 
tion and simplification of design 
to produce substantial mainte- 
nance economies. 

The units come in four differ- 
ent physical sizes, with a choice 
of 25 different ratings varying 
from 0 to 800 amp.-hr. Having 
2-, 3- and 73-hp. ratings, the 
chargers operate from a 2- or 3- 
phase, 60 cycle source at 220, 440 
or 550 v.—Exide Industrial 
Div., Electric Storage Battery 
Co., Philadelphia, Pa. 72C 


Throttling Valve 


Oil-tool firm introduces 
valve for process use. 


Ideal for accurate liquid or gas 
control, a new high-pressure 
throttling valve comes in sizes 
from 1 to 6 in. with flanged or 
threaded connections. Pressure 
ratings for all sizes vary to 
10,000 psi. Automatic actuation 
by hydraulic or air pressure is 
available as an accessory for 
all valves. 

Featuring outside threads for 
corrosion resistance, and a stem 
that locks at any setting, the 
valve also has a pointer and cali- 
bration plate to indicate orifice 
opening. Tapered throats give a 
venturi effect that results in ex- 
cellent flow characteristics. 

Several interchangeable tips 
provide service versatility: coni- 
cal, micro tip (for linear change 
of orifice area), thermo tip (tip 
has internal heating element), 
and hardened tip for abrasion 
service. —- Shaffer Tool Works, 
Brea, Calif. 74A 


All-Glass Valve 


Handles acidic fluids, all 
concentrations to 250 F. 


Recommended for processing 
all acidic metallic salts, various 
crystalline slurries and all acids 
other than hydrofluoric and raw 
phosphoric, all-glass Y-type 
valves are now available from 
stock in 14- and 2-in. sizes. The 
manufacturer plans to add both 
1- and 3-in. sizes to the line in 
the near future. 

All working parts exposed to 
fluids being handled are either 
glass or Teflon. Spring-loaded 
stems keep the plug tight when 
closed. For additional safety, a 
fiber glass sleeve forms a pro- 
tective armor over the tempered 
glass body. 

Low thermal expansion of the 
borosilicate glass allows sudden 
temperature differentials as high 
as 200 F. Maximum working 
temperature is 250 F.; maximum 
line presure is 50 psi.—Cor- 
ning Glass Works, Corning, 
Nix. 74B 


Conveyor Seale 


Pneumatic signals auto- 
mate flow control. 


Adaptable to either fixed- or 
variable-speed conveyors, a new 
unitized, pneumatic scale is 
available in a variety of sizes to 
handle a large range of capaci- 
ties. Used in conjunction with 
the manufacturer’s other weigh- 
ing components, the scale can 
indicate, record, totalize, propor- 
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tion or program material flow 
rate. Pneumatic signals from a 
transmitter control operation. 
Unit installs easily on existing 
flat-belt or trough-type convey- 
ors with a minimum of downtime 
and only slight conveyor modifi- 
cation. Instead of knife edges, 
pivots or bearings, the new scale 
employs a flexural frame ar- 
rangement. This eliminates all 
effects of side thrust and eccen- 
tric loading on the conveyor, 
delivering a single component of 
force. — Weighing & Control 
Components, Hatboro, Pa. 74C 


Plasma Producer 


Resultant temperature can 
vaporize any element. 


Designed for creating and sus- 
taining temperatures in excess 
of 22,000 F., the Plasmatron may 
prove to be a valuable new tool 
for research and, eventually, for 
production. A controlled jet of 
electrically neutral, partially ion- 
ized gas forms on passage 
through an electric are in an en- 
closed chamber. Transfer of 
energy in the arc, accelerated by 
thermal and magnetic “pinch” 
effects, results in random motion 
among the ions and electrons, 
thus causing intense heat gen- 
eration and the resultant high 
temperatures. 

Plasmatron systems come in 
various power levels from 12.5 
to 160 kw.—Giannini Plasma- 
dyne, Santa Ana, Calif. 74D 


Glass Tester 
and other equipment news 
on page 176. 
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DIAMETER 


YES...pLastic Pipe 


FOR YOUR PLANT UP TO 8” 


PLASTIC PIPE? 


IN DIAMETER IS NOW AVAILABLE MADE FROM 
A-C POLYETHYLENE PIPE COMPOUND. 








Now your plant can realize the advantages of 
plastic piping in large-diameter sizes as well as 
small. Plastic pipe—light, flexible, long lasting— 
can now be made up to 8” or more in diameter 
. . with A-C Polyethylene Pipe Compound, the 
ultra-high-molecular-weight polyethylene. 


More than 200,000 feet of this new pipe are 
already in use in chemical plants. Reports indi- 
cate substantial savings in installation, compared 
with metal pipe. Projected maintenance costs are 
phenomenally low. Unlike pipe made from con- 
ventional polyethylene, this new piping is com- 
pletely free of stress cracking, splitting or pin- 
holing. It has exceptional resistance to tempera- 
ture variation, abrasion and corrosive chemicals. 


The great strength of polyethylene pipe makes 
it ideal for maintenance applications. The smooth 
bore reduces flow resistance and prevents accu- 
mulation of deposits. How strong is it? In a 
typical test involving sudden surges of pressure, 
this pipe has withstood surges from 100-300 
pounds per square inch for more than 90,000 
cycles without failing. 


Sample lengths available to those who 


to company letterhead. 


SEMET-SOLVAY 
PETROCHEMICAL 
DIVISION 


40 Rector Street, New York 6, N.Y. 
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ADVANTAGES of piping 
made with A-C Polyethylene 
Pipe Compound 


Extraordinary chemical resistance. With- 
stands acids, alkalies, salts and detergents. 
Pure and inert for use with potable water. 


Long service life. Will not rot, rust or cor- 
rode. Impervious to electrolytic environ- 
ment. Good weather resistance. 





Easy installation. Much lighter in weight 
than metal (about % the weight of steel). 
Long lengths readily joined by flanging, 
welding or Victaulic fittings. 

No stress cracking. The only plastic pipe 
completely free from environmental stress 
cracking. Impact resistance of pipe com- 
pound is 13 ft-lb/in notch. 


Surge resistance. Withstands pressures 
from 100-300 psi for over 90,000 cycles. 
Good heat resistance. Greater resistance 
to temperature variation, hot or cold, than 
any comparable material. 


Low cost. Below that of any metal pipe. 








Lt Oe 
Semet-Solvay Petrochemical Division, Dept. 108-E . 
40 Rector Street, New York 6, N.Y. a 


Please send me more information, including % 
names of pipe manufacturers using A-C Poly- &f 
ethylene Pipe Compound. 2 


Name 





Position 








Street 





City Zone State 
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To Help Make Your Plans 
Work As Specified... 





F-M WESTCO PERIPHERAL PUMPS 









boiler feed 
condensate return 
hot and cold liquids 
chemicals 
refrigerants, etc. 





F-M BUILTOGETHER CENTRIFUGAL PUMPS 






hot and cold liquids 
liquid circulation 
low-viscosity liquids 
boiler feed 

cooling towers, etc. 











Up to 200 gpm.., pressures to 900 ft. High pres- 
sure at normal operating speeds. Handle widely 
varying heads with little change in capacity. 
Sizes 114” through 214”. 























Up to 900 gpm., pressures to 525 ft. Close- 
coupled pump and motor units mount horizon- 
tal, vertical or angular. Sizes 34” through 5’. 





F-M NON-CLOG PUMPS 


plant waste 
slurries 
paper stock 
fruit 

fish 
vegetables, etc. 












under ure - 
Up to 30,000 gpm., pressures to 175 ft. Sizes 2” cision-mada oo. use, Rugged efficiency 
through 20”. Vertical or horizontal. Bladeless mum seryj ° maintain efficie ‘ urable, pre- 
or conventional. ue. NCy with mini- 





F-M SPLIT-CASE CENTRIFUGAL PUMPS 





water supply; plant service 
booster; circulating 

air conditioning re 
refrigeration 
chemical liquids 
boiler feeds, etc. 


Y to . 
Pump Problems,” K with you on 




















F-M END-SUCTION PUMPS «wy ° 


hot and cold liquids 
chemicals 
circulating liquids 
low-viscosity liquids ti 
cooling towers 
condenser circulation, etc. 
















Up to 50,000 gpm., pressures to 700 ft. Sizes 
114” through 36”. Single stage or multistage. 




















Up to 100,000 gpm., pressures to 250 ft. Sizes 
34" through 54”. Horizontal or vertical. 


pout Fair- 
call your 
r write 





For fu 
-Mor 

banks aries Engineer © 

Fairbanks, Morse 

Michigan Ave.; 








FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 








PUMPS « SCALES » DIESEL LOCOMOTIVES AND ENGINES « ELECTRICAL MACHINERY RAIL CARS » HOME WATER SERVICE EQUIPMENT * MAGNETOS 
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Build them in with 
FLEXOL plasticizers! 


The many different end uses for vinyl 
plastics each demand special properties. 
Each of Carsipe’s 15 FLexot plasticizers 
is designed to contribute one or more 
distinctive properties. Our technical rep- 
resentatives can help you select the plas- 
ticizer that will do your job best! 

FLEXOL plasticizers DOP, 426, and 810 
are designed to give an excellent balance 
ol properties—good compatibility, low 
volatility, low-temperature flexibility, and 
superior electrical qualities. Other FLEXOL 
primary plasticizers have specialized prop- 
erties. FLExOL 10-10 possesses low 
volatility and good extraction resistance: 
FLEXOL 380 imparts outstanding lacquer 
mar resistance; and FLExoL CC-55 has good 
viscosity characteristics and excellent 
fusing action in plastisols. 

For vinyl plastics that must perform at 
extremely low temperatures, there are three 
special plasticizers, FLexot A-26, 10-A, and 
POF. These are used to make viny] plastics 
that are both impact resistant and flexible 
at temperatures as low as —70°C, 

In some cases, CARBIDE has developed 
a plasticizer for a single use. For example, 
FLEXOL Plasticizer 3GH is used for the 
polyvinyl butyral interlayer in safety glass. 
his plasticizer increases adhesion and elim- 
inates the need for edge sealing: Besides 
FLexo, 3GH, CarBIDE produces six other 
special-purpose plasticizers, FLExoL 3GO, 
1GO, 8N8, R-2H, and B-400. 

All 15 FLexov plasticizers are available 
from distribution points throughout the 
country. And, because of Carpipe’s wide 
variety of plasticizers, you can take advan- 
tage of the savings from combination tank 
car, tank wagon, and drum orders in LCL 
or carload orders. For more information 
on FLexor plasticizers, call the nearest 
CARBIDE office or write Department B, Union 
Carbide Chemicals Company, Division of 
Union Carbide Corporation, 30 East 42nd 


Street, New York ie New York. 


UNION CARBIDE 
CHEMICALS COMPANY 


DIVISION OF i CORPORATION 


“klexol” and “l nion Carbide” are registered 


trade marks of UCC. 





American Blower Gyrol' Fluid Drive makes 
pumps more productive! 


y 
fi 
ij 


/ 
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ADJUSTABLE FLOW WITHOUT 
THROTTLING 


Infinitely adjustable output speed provides 
varying flow without throttling valves. One 
external lever adaptable to manual or auto- 
matic speed control. 




















POWER TRANSMISSION THROUGH 
A CUSHION OF OIL 


Gyrol Fluid Drive offers stable 
speed control unaffected by wear. 


Fact is, a G¥rol Fluid Drive can benefit any process re- 
quiring adjustable control of pump flow and pressure. 


By providing stepless speed control without wasteful 
throttling, it reduces power consumption and pump 
work-load, keeps maintenance costs to a minimum. The 
problem of handling liquids at varying viscosity and 
density is greatly simplified. 

With no mechanical connection between driving and 
driven shafts, adjustable speed is obtained without fric- 
tion or wear. The smooth cushion of power-transmitting 
oil protects both driving and driven machines from shock. 


Torque-limiting capacity guards against overload. 


Any standard pump driven by a constant-speed motor 
can be equipped with Gyrol Fluid Drive. Type VS, Class 
2 Unit (shown here) comes in a complete range of sizes 
from | to 800 hp. Other designs handle up to 12,000 hp. 
So if you want to save power and reduce equipment and 
maintenance costs on pumping jobs that involve varying 
capacities . . . consider American Blower Gyrol Fluid 
Drive. 


For full information, contact one of our 73 branch 
offices. Or write: American-Standard, * American Blower 
Division, Detroit 32, Michigan. In Canada: Canadian 
Sirocco products, Windsor, Ontario. 


* Amenican-Standard and Standard® are trademarks of American Radiator & Standard Sanitary Corporation, 


AME RICAN- Standard 


AMERICAN BLOWER DIVISION 
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You Get More Than Just a 
Valve When You Buy BS«B’s 


Super’ 





Specification of BS&B Super 70 Diaphragm 
Control Valves on your next job will assure you 
of getting all of the following: 


1. High Quality Product...The BS&B Super 
70 Diaphragm Control Valve has high effici- 
ency and stability. In addition to thousands of 
hydraulic flow tests performed in the labora- 
tory, analysis of operating data gathered from 
Super 70’s on stream in customer plants sub- 
stantiate their excellent performance. 


2. Application Engineering ...Today’s com- } Clamp Ring — 
plex processing problems require detailed anal- Float Rina Cl 

ysis to determine proper instrumentation and } oar ning ~losure 
control applications... accurate control valve 

sizing. This is a regular service to Super 70 

customers. 


3. Start-up Assistance... After helping cus- 
tomers select the right valve for a specific job, 
BS&B follows thru by assisting at plant start- 
up time. 


4. Time-saving Scheduled Maintenance . . . 

With the patented clamp ring—float ring clo- 

sure, valve maintenance can be done in a frac- 

tion of the time required by conventional type Slennad 
valves...an economic must in future valve ngec — 
specifications. Gasket Closure 





BS&B Super 70 Valves are available in 
either clamp ring—float ring, sealed bonnet 
or flanged-gasketed body closures. Which- 
ever type you choose, when they’re “on 
stream” you’ll know that they’re exactly 
right for the job. 


Call your nearest BS&B office or representative 
now to discuss your present and future valve re- 
quirements. Or if you prefer, write for detailed 
information. 











Ay p 
Qy gt! 
HER EXAMPLE oF propuct peave® 


Brack, SIvVALLS s&s BRYSON, INC. 


Controls Division, Dept. 4-N10 
7500 East 12th Street City 26, Missouri. 
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CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 
ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- 
sistant Tubing, Orna- 
mental Tubing, Sanitary 
Tubing, Beverage Tub- 
ing, Large Diameter 
Tubing, Shaped Tubing, 

and Formed Tubing. 











TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 


other method of manufacture 


is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 19-9-DL grades. All 
are made by an exclusive welding 
process—Contour Trentweld®—which 
virtually eliminates the bead. Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 

To insure that Trentweld tubing 


80 


flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


quality when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 


*Trademark of Haynes, Stellite Co. 


TRENT 
TUBE 
COMPANY 


Subsidiary of Crucible Steel Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 
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take this unique 
design... 
WEE 70! 
a much 
faster mix! 








50% ADDITIONAL ~~ 
EFFECTIVE 

MIXING 

AREA ———> 


with Readco’s unique split-level bowl: 
complete dispersion, shorter cycle, lower cost 





CONVENTIONAL 

The special design of this Readco mixing 
bow! provides a 50% greater effective 
mixing area. Overlapping sigma arms 
operate at minimum clearance from the 
shell, prevent build-up of materials, speed 
dispersion. The design also permits maxi- 
mum heat transfer from the jacket. 

You'll get complete dispersion, consistent 
mixing, in substantially shorter cycles. 
Working capacities range from 150 to 900 
gallons. Write for complete information. 


READ STANDARD 


York, Pennsylvania 


A Division of 
Capitol Products Corporation 
Whatever the mixing job: a READCO mixer! 
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Evaporator bodies and vapor piping at the new $12 million 
chlorine-caustic soda plant of Hooker Chemicals Limited, 
are made of solid Nickel 


No. Vancouver, B. C., 


and 


Lukens Nickel-clad steel to guard against caustic corro- 
sion, to assure product purity. Much of the equipment was 
supplied by Puget Sound Fabricators Inc., Seattle, Wash. 


“Bodyguards”... Nickel, Monel alloy... prevent corrosion, 
metallic pick-up at Hooker’s new caustic soda plant 


To prevent caustic corrosion... 
To safeguard product purity... 
These are the principal reasons 

why Inco Nickel and Monel* nickel- 

copper alloy are used in the new 


chlorine-caustic soda plant of Hook- 
er Chemicals Limited. 

Equipment made of corrosion-re- 
sisting Inco Nickel and its alloys fre- 
quently gives more than a decade of 





See how Nickel and Monel alloy are used in 
Hooker’s new chlorine-caustic plant equipment 





EQUIPMENT MATERIAL 


EQUIPMENT MATERIAL 





Caustic Tank Nickel-clad steel 


Evaporator body Nickel 
Second effect vapor body Nickel-clad steel 


Third effect vapor body Nickel-clad steel 





Salt receiver tanks Nickel 


Salt separator tanks Nickel 
Barometric condenser Monel alloy 
Cylinder coolers Nickel-clad steel 


Cooling coils Monel alloy tubing 








service in handling strong caustic. 
Equally important, Nickel equipment 
has enabled producers to make mil- 
lions of tons of caustic a year with 
less than 100 ppm of metallic im- 
purities. 

It will pay you to specify equip- 
ment of Inco Nickel, Monel alloy or 
Nickel-clad steel. Inco Nickel Alloys 
can be obtained in most mill forms 
right from warehouse stocks. (Listed 
under “Nickel” in your classified di- 
rectory.) 

Get complete technical data and 
service records. Write for “The Re- 
sistance of Nickel and Its Alloys to 
Caustic Alkalies.” 


*Registered trademark 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street Aten, New York 5, N. Y. 


INCO NICKEL ALLOYS 
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Stone & Webster Engineering Corporation 

has provided Surveys, Reports, Appraisals, 
Process Engineering and Design, Procurement 
of Equipment and Materials, and Construc- 
tion for process industries located in many 
countries in the world. 

The services of this world - wide organization 
are available for any process problem from the 
engineering phases of a single unit to the 
design and construction of a complete project, 
including all related facilities such as steam, 
power, refrigeration, air conditioning, water 


i. The world 
IS our 
workshop 


supply, fire protection and waste disposal. 
Stone & Webster’s versatility and experience 
have helped both large and small companies 
reduce their construction and operating 
costs on many types of process plants. This 
integrated organization is ready to assist you 
with the planning of your project .. . 
economical design and construction .. . 

and completion on schedule. Write or call us 
for information. 
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foam & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH STONE & WEBSTER ENGINEERING LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston SanFrancisco Los Angeles Seattle Toronto 





REG. U. S. PAT. OFF. 


with DARCO 


Activated Carbon 


Decolorizing a valuable chemical often 
poses the problem of keeping all the 
chemical while you get rid of all the 
color. That’s when the low product re- 
tention of Darco Activated Carbon pays 
dividends. 


Take the case of organic plasticizers for 
use in clear coatings, cements, plastics 
and other transparent products. Pro- 
ducers found that they could cut plasti- 
cizer loss in the filter cake in half by 
using high density Darco—a decisive 
saving where the non-water-soluble 
chemical is tough to recover from the 
filter cake. And Darco’s high adsorptive 
efficiency adds low cost to high yield, 
making it economically attractive for 
clean-up jobs on many chemicals. 


Darco has been helping chemical manu- 
facturers with purification for over 35 
years. Chances are your problem is one 
it has already tackled—removing unde- 
sirable color bodies, odors, colloids, floc- 


precursors, or causes of haze or foam. On 
these . . . or on applications you may 
have just dreamed up . . . you can profit 
from our extensive:know-how in adsorp- 
tion. Call or write us today for data, 
samples or a consultation. 


CHEMICALS 
DIVISION 


POWDER COMPANY 
WILMINGTON 99, DELAWARE 


In Canada: Atlas Powder Company, Canada, Ltd. 
Brantford, Ontario, Canada 
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Pangborn Ventrijet Wet Dust 
Collector on the job. This is 
just one of Pangborn's 
comprehensive line of wet 
and dry dust collectors. 


i Pan 


i | 


CLE ANED 


AIR 


squeeze on difficult dusts 


Pangborn Ventrijet Wet Dust Collector uses 
exclusive venturi tubes for peak efficiency 


That pinch-necked venturi tube is the secret 
behind Pangborn Ventrijet performance. As 
dust-laden air flows through these tubes, the 
constriction creates a low-pressure area which 
draws water into the air stream. The resulting 
turbulence breaks the water into particles which 
actually wash the dust from the air. The simplic- 
ity of Ventrijet design saves money in its ease 
of installation, its low cost of operation and 
maintenance. 

Although the Ventrijet is particularly suited 
to collecting hot, moist, inflammable, corrosive 
and obnoxious dusts, the Pangborn engineering 
it typifies is important to any dust-producing 


gborn 


CONTROLS 


plant. It is not enough to put a dust collector 
within a plant. An efficient dust control system 
must be scientifically planned, designed and 
constructed to handle effectively a specific dust 
problem. This thinking is incorporated into 
every Pangborn proposal. 

The Pangborn Engineer in your area will 

be glad to go to work for you. He is a dust 

expert and will discuss your individual 

problem at no obligation. And, for more 
information, write for Bulletin 922 to: 
Pangborn Corp., 2600 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Dust 

Control and Blast Cleaning Equipment. 


DUST 





a Jet Siphon* Area / 
Advanced y 
Aerodynamics y 


Shown with weather enclosure removed 


PLUS VALUES...all yours in 
the Clarage Centrilator 


POWER ROOF VENTILATOR — CENTRIFUGAL TYPE 


Jet Siphon* feature for stable, high efficiency. Every wheel statically and dynamically balanced 
on precision machines. 

Static pressures to 2” — thus well suited to both 

light-duty installations without ductwork and Inspection panel and complete accessibility. 

applications where ductwork or hoods impose con- 

siderable resistance. Low overall height. 


Adaptable to a wide range of motor sizes. Venting of motor and drive area. 


Variable pitch V-belt drive. Y : 
Engineered and constructed for extra quietness. 


Wheel and inlet designed for streamlined air flow. 
Heavy-duty anti-friction bearings. 


Built heavy-duty throughout to assure long-lasting, 
trouble-free service. Simple installation — only 4 bolts required. 


Write today for Bulletin 550. Clarage Fan Co., Kalamazoo, Mich. 


*Patent applied for 


...dependable equipment for 
making air your servant 


es 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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center for high 
purity fused quartz 


for low cost 
purification and drying 
of hydrogen and 

other gases 





Fused quartz laboratory and production equip- 
ment, including standard apparatus, crucibles, 
trays, cylindrical containers in a full range of 
sizes as well as tubing up to 25” diameter are 
available for early delivery. Amersil engineers 
are prepared to assist in developing fused 
quartz and silica equipment for special require- 
ments. Send for brochure. 

AMERSIL QUARTZ DIVISION * 685 RAMSEY AVENUE 

HILLSIDE, N. J. 


for continuous measurement of 
traces of molecular 
oxygen in gases 


In metallurgical and chemi- 
cal processes requiring an 
oxygen-free atmosphere, 
the Minoxo Indicator pro- 
vides a means of insuring 
that failure of purification or 


The Deoxo Catalytic Purifier is combined with 
ingress of atmospheric oxy- 


an extremely efficient automatically operated 


drying unit. to provide oxygen-free hydrogen 
that is ideally pure and dry. The combined units 
are identified as the Deoxo Dual Puridryer. It 
supplies hydrogen with less than one part oxy- 
gen per million — dried to a dew point of 
—100°F. No inert gas purging is needed. The 
Deoxo Dual Puridryer can also be used with 
other gases such as: Nitrogen, Argon, Helium 
and saturated hydrocarbons, with equally fine 
performance. Write for descriptive literature. 

CHEMICAL DIVISION * 113 ASTOR STREET 

NEWARK, N. J. 


CHEMICAL 


gen through an unsuspected 
leak does not cause costly 
spoilage. The ranges cov- 
ered are 0-10 and 0-100 
ppm. High sensitivity and 
rapid speed of response rec- 
ommend its use for both lab- 
oratory investigation and 
production quality control in 
a wide range of applications. 


CHEMICAL DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


Cm 


oFFICES: 


AMERSIL. 
QUARTZ 
DIVISION 


execuTIve 


NEWARK 2. NEW JERSEY 


DIVISION 


113 ASTOR STREET 
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IT STICKS 10 HOT OR COLD SURFACES! 
EAGLE-PICHER 


 SUPER'‘'66' 


INSULATING CEMENT 


SPOTTING! TROWELLING!? FINISHING!? 


Because it sticks, Super “66” saves time—applies quickly to any equip- FREE SAMPLE! 
ment, cold or hot! Effective up to 1800 F. 

Because it sticks, Super “66” saves money—provides far greater coverage Write today! 
and more efficient insulation. . “eer 

Wii < : 2 Eagle-Picher Super “66 

Because it sticks, Super “66” makes difficult jobs easy—can be used on Insulating Cement con- 
irregular shapes where application of other insulations is often im- f to C ial 
possible. Usually requires no reinforcing on applications up to 1% OEMS 50  TOMMIEICR 
inches thick. Standard CS-117-49. 
Unique “springy ball” structure of small, resilient mineral wool pellets uncer anal 
results in maximum efficiency—maximum fuel savings ! at nang 


” . . . *".*%.° . Comme STANDARD CS 117-49 
Super “66” contains a special rust inhibitive which actually prevents a ted bp 


corrosion ! 
ROSIER SLES LL EEE, 
crereuo ar ~ 











MANUFACTURER j 


Eagle-Picher produces a complete line of industrial insulations rage 
for all temperatures from below Zero to over 2000 F. 





fm ceopereten with 
mbes ek emt a FER MST TETE OC 
mie Fone + mew roee 











EAGLE 
EAGLE-PICHER 
Since 1843 a The Eagle-Picher Company e General Offices: Cincinnati 1, Ohio 
(Member of Industrial Mineral Fiber Institute) 
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- “SPECIAL” Welding Fittings 


as bY MIBWES 








L” DESIGNS é 
Special gauges and instruments are used to make sure that we have complied 
LS with the extremely close tolerances often required on stainless fittings. Here wall 
hg MATERIA thickness and concentricity were held within extremely close limits throughout 


the fittings. 


«gPECIA 


«gPECIA 


“sgPECIAL” QuALITY The exclusive Midwest method of manufacture—much more 
ERY versatile and flexible than any other—enables us to make 
ECIAL” DELIV almost any type of special welding fittings to the most rigid 
"SP | specifications. Midwest makes welding fittings from plate .. . 
usually much easier to get than pipe, particularly if the material 
is special. That expedites delivery. Closer tolerances are 
inherent in the Midwest process, and quality control is always 
beyond code requirements. 
Even if you use only standard fittings, the exceptional quality 
of Midwest fittings can be important to you. Ask your Midwest 
distributor or write us for new Bulletin 5801. 








Stainless-clad elbows undergoing ultrasonic inspection to 

a ‘ rs check bonding of material and quality of weld. Since plate 
= = je Magra bor y haglygre neo is often the only form in which clad material is available, 
peo de Mer >A sree td Material is the Midwest process is able to produce the most compre- 
A-201 hes steel ‘ hensive range of clad fittings—and to do so promptly. 


Special 24” x 21” 45° reducing elbow made 
of 1” thick 14% chrome 4% moly steel 
ready for heat treating furnace. 


Main Office: St. Lovis 3, Mo. (P.O. Box 433) 








"NOW. 


CAN 


bE 


SURE | 





Pump Buyers are saying this 
about Peerless Process Pumps — 


Putting tdeas to Work 


NE AND CHEMICAL CORPORATION 


Peeriess Pump Division 
GELES 31. CALIFORNIA and INDIANAPOLIS 8. INDIANA 


FOOD MA 
Piants: LOS 


Offices: New Yorki MMlanta, St tbuis, Phoenix; San Francisco; Chicago, Fresno, Los Angeles. Plainview 
and Lubbock, Texa@, Albuquerque. Distrigutors in Principal Cities. Consult your telephone disectory 


HERE ARE 4 CONVINCING REASONS WHY: 
, i. — 





| se 


THEY OFFER the type of 
quality construction that 
measures up to any stand- 
ard, Continual checking at 
every stage of manufacture 
guarantees the buyer per- 
formance he can count on 
in the field. The best! 


90 


THEY PROVIDE the per- 
formance you expect and 
pay for, backed by actual 
operating records of Peerless 
pumps in installations like 
yours. Durability, depend- 
ability, efficiency —all 
proved in service. 











THEY MEET exactly every 
pumping requirement, 
handle any job in your sys- 
tem that calls for a pump. 
The complete Peerless 
range offers all types of 
chemical process pumps, in 
all sizes and frames. 
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AN EXAMPLE of Peerless 
research is this recently 
released bulletin on the 
effects of radial loads in 
process pumps, “MECHANI- 
CAL CONSIDERATION IN 
Pump Desicn.” Request 
Bulletin No, EM-79. 
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Largest New Cooling 
Installation Is Fungus-P1 


The recent installation of 40 fan cells of Marley Double-Flow cooling towers at 
one location is outstanding in capacity and in pre-determined durability, too, because 
every foot of the 1,715,000 board feet of lumber used was MARLITH pressure 
protected after fabrication. 

This huge installation highlights industry’s growing concern over the greatest 
hazard to cooling tower service FUNGAL DECAY. MARLITH treatment is 
a most positive and economical step to prevent the destructive action of fungi — a 
hazard the country and the world over. The efficacy of MARLITH treatment 
has been proved conclusively in hundreds of laboratory and field tests in many parts 
of the world. 

There can be no question that the accumulated costs of maintenance and down 
time for an unprotected cooling tower will, over the years, far exceed those of a 
MARLITH-treated tower. Most important, MARLITH treatment assures for the 
future an adequate supply of cold water at an efficient operating temperature — a 
factor virtually as important as your basic materials supply. 

If water conservation is in your development plans (it’s good business for you, 
your neighbor, your country), you'll find it profitable to get full information from 
your Marley engineer on MARLITH — the “life insurance” for your cooling towers. 


Just ask him or write for Marlith Bulletin M-58. 
MARLITH IS A REGISTERED TRADE NAME OF THE 


The Marley Company «anses city, missouri 





Pointer oscillation only a 
minor reason for dampening 
of industrial thermometers 


It is generally assumed that industrial 
thermometers are silicone dampened 
solely to prevent pointer oscillation 
when used on vibrating equipment. 
True, the prevention of pointer oscilla- 
tion is necessary, but actually there are 
several far more important reasons for 
the use of silicone dampening fluids. 

The primary reason for dampening 
bimetallic dial thermometers is to pre- 
serve accurate calibration, especially on 
the lower temperature ranges where a 
thinnet bimetal element is used. An 
undampened bimetal element, when 
subjected to shock or severe vibration, 
would have a tendency to unwind 
slightly, throwing the instrument out 
of calibration. To prevent this, ther- 
mometers are dampened by covering 
the bimetal element with silicone fluid. 
The silicone provides permanent pro- 
tection for the critical bimetal element, 
holding the coil in place and preventing 
any unwinding or shifting action. This 
dampening, of course, also prevents 
pointer oscillation, eliminating difficult 
readings. But the primary reason for 
silicone dampening is to help maintain 
calibration accuracy, and it is therefore 
quite important to all industrial ther- 
mometer users. 


The RMC thermometer in this photograph is 
constantly subjected to extreme vibration. It 
is installed on a two-stage Synthesis Gas 
Compressor in Atlantic Refinery's Philadelphia 
Synthetic Ammonia Plant, Only a completely 
dampened thermometer could maintain its 
accuracy under such conditions. 


There is more, however, to the full 
dampening story. Rochester Manufac- 
turing Company carries this dampening 
procedure one step further with a 
specially designed bearing which fur- 
ther dampens both the shaft and coil. It 
also serves as a better guide for the 
bimetal shaft to keep it perfectly aligned 
within the tube. RMC is the only manu- 
facturer using this type of dampening 
bearing at the present time. 


RMC offers compensated 
electrical remote-reading 
liquid level indicator 


A double coil movement 
in the RMC electrical, 
remote-reading liquid 
level indicator compen- 
sates for voltage changes. 
Silicone dampened and 
hermetically sealed. 


Write, wire or phone—tell us your require- 
ments for indicating instruments, and let 
RMC engineering skill go to work for you. 
ROCHESTER MFG. CO., 113 Rockwood St., 
Rochester 10, N. Y. 
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mometers. Only RMC uses this extra dampening device in addition to silicone and the usual stamped 
guide bearings. It is a precision machined part, serving several needed dampening functions. 


Special bearing plus silicone 
double-dampens RMC thermometers 


In RMC bimetal thermometers a specially designed dampening bearing is used 
just above the bimetal element. This bearing further dampens the shaft, helps 
to prevent coil unwinding and pointer oscillation, and also serves as a better 
guide for perfect shaft alignment within the tube. It’s the combined use of this 
dampening bearing and silicone that makes RMC thermometers extra resistant 
to shock and vibration. You get this only in RMC industrial thermometers. 


ROCHESTER MANUFACTURING CO., INC, 
113. ROCKWOOD STREET ¢ ROCHESTER 10, N.Y. 


LIaguio LEVEL TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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FEinc PRECOAT FILTER 
Rotery vacuum precoat filter 
with infinitely variable knife 
advance and power refraction. 








ustom Filter Design 


BEGINS WITH YOUR FILTRATION PROBLEM 


Your processing requirements are king at FEinc. 
They dictate the type of filter to be built, its 
size, the materials used, and the special refine- 
ments necessary to assure highest possible 
operating efficiency. 


For example, a FEinc Precoat Filter designed 
to meet your particular needs pays off fast in 


See our insert in Chemical Engineering Catalog 


FEINC. 
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trouble-free operation, dryer cake discharge and 
high clarity of effluent. 

If you require higher output in limited floor 
area and a long filtration cycle coupled with the 
above advantages, FEinc custom design can give 
it to you. 

Send us your filtration problems. Specific rec- 
ommendations provided without obligation. 


STRING HORIZONTAL 


SPECIALISTS 





SCRAPER 


ere eee eee eee eeeeeeeeeeeeeeeeeeeseeeeeeeeeee 


IN LIQUID-SOLIDS SEPARATION 





Take the tedium out of correlation studies 
with this powerful electronic computer 
ROYAL PRECISION LGP-30 


Large capacity... easily programmed 
and operated... mobile...low in cost 


Compact, simple to use . . . Royal Precision LGP-30 
brings high-speed electronic computation right to your 
desk ... relieves you of the tedium of statistical analysis 
in such areas as research and product development, 
quality control and process control. And at the lowest 
cost ever for a complete computer system! 


Faster answers; unusual capacity. Used wherever you 
want it, LGP-30 operates from any conventional wall 
outlet, is self-cooled. Providing fast, effortless answers 
for all types of statistical studies—correlations, analysis 
of variance, regression analysis, curve-fitting — LGP-30 
gives you speed and memory (4096 words) comparable 
to computers many times its size and cost . . . stored- 
program operation for complete flexibility. Result: you 
save valuable time... handle more assignments... go 
forward to truly creative work. 
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Easy to operate and program. Controls have been so 
thoroughly simplified, LGP-30 may be operated with 
only minimum computer experience. Answers are printed 
out directly .. . do not require deciphering. Program- 
ming is easily learned. A library of sub-routines, plus 
programs for a wide variety of applications (including 
Box technique for experimental design), are available. 
Wide range; exceptional value. The most powerful 
computer of its size yet developed, LGP-30 is the great- 
est value in today’s market. Remarkably small initial in- 
vestment is combined with low operating and mainte- 
nance costs. Service facilities are available coast-to-coast. 
For further information and specifications, write Royal 
McBee Corporation, Data Processing Equipment Divi- 


sion, Port Chester, N. Y. 
ROYAL MCBEE 


data processing division 
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Here’s why saran lined pipe cuts installation costs 


It’s easy to fabricate, easy to install at job site... 
and it resists corrosion for years : 


Here is a corrosion-resistant pipe that can be fabricated in 
the field. Saran lined pipe can be cut and threaded at the job 
site with conventional hand tools or power equipment. And, 
once installed, saran lined piping systems resist corrosion for 
years... offering proved long-range economy. 

For piping acids, alkalies, solvents and other corrosive fluids 
specify saran lined pipe, fittings, valves, and pumps with the 
new gray lining. This new lining anchored under pressure 
within the steel casing, enables you to pipe fluids over a 
wider range of temperatures than ever before . . . with maxi- 


Please send me information on: [ 
SARAN LINED PIPE COMPANY 
DEPT. 2001A-2 
2415 BURDETTE AVENUE 
FERNDALE 20, MICHIGAN 


Saran lined pipe, fittings and valves. () Saran lined centrifugal pumps. 


Name . pen - Title 


Address___ Sate Phe er oe ee ae City 


s 
mum protection from corrosion, plus the strength of steel. 


Saran lined pipe, fittings, valves, and pumps are available 
for systems operating from vacuum to 300 psi, and from well 
below zero to 200°F. 


If your operation can benefit from a complete corrosion 
resistant piping system, write today for more information 
about saran lined piping components. And be sure to ask 
about Saraloy® 898 tank lining, too! THE DOW CHEMICAL 
coMPANY, Midland, Michigan. 


Saraloy 898 chemical resistant sheeting. 


Company __ 


State 


YOU CAN DEPEND ON 
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PRESSURE EVACUATOR 


improves valve operation and performance 


The Eductor Tube in Standard Consolidated Safety 
Relief Valves is a pressure evacuator. It efficiently re- 
moves pressure from the closed bonnet. If allowed to 
remain in the bonnet, the pressure would act on the top 
of the disc and tend to limit the lift and induce cycling. 
But with the pressure evacuated from the closed bonnet 
through the Eductor Tube, the spring alone controls 
valve action. Consequently, reliable valve action and 
guaranteed capacity ratings are attained. A new high 
in operational dependability is assured. 


Reliable operation and performance of Consolidated 
Safety Relief Valves are your assurance of absolute pro- 
tection for personnel and equipment. “2 in 1” design 
permits you to convert the Standard valve to the Bel- 
lows type in your own shop. But that is only part of the 
Consolidated Safety Relief total f th d | Get th 
Valve, Type 1900 Series, otal economy of these modern valves. Get the com- 
Sizes: 1” x 2” to8” x10”. _ plete inside story. Write for Catalog 1900. 


MAXWELL CONSOLIDATED SAFETY RELIEF VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


bo tases Consolidated Ashcroft Hancock Division + Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
DNI JYOOW 9 
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>> keep processes 
humming 
by drying 
instrument air 
with 
Lectrodryer 


COMPRESSED AIR, freed of unwanted foisture by a Lectrodryer, 

makes your controls more dependable. There is no water in the air lines 

to cause freeze-ups, or clog delicate instrument ports by forming mud or rust 
As a result, processes keep humming... product quality is constant. 

Lectrodryer engineers have many years’ experience in solving DRYing problems. 
The Lectrodryer equipment they recommend is-generously designed and 
relolars iat lot i-Xe Ma cel ae ial MmuilolE Siti c-eia-uaro) alale Ma lolele Molalla] sXol item (oS alii] ollare 
olammce) olela id Muelmmeliillale mae] aal 16 mela materials to meet a price. 

Bulletin 223B describes Lectrodryers for instrument air DRYing. 


|e} ake Mae) ©) Ae) ance) moh it-1am lel] oll] oMolalo Mitel] Mi ial-Meaole] olen) 


Leading industries look to 


Lectrodryer i 


World’ rst and Foremost Manufacturer of C falomifalel*s baat tm Vel-telgel taba @lal la.) 


Pittsburgh Lectrodryer Division * McGraw-Edison Company * 303 32nd Street, Pittsburgh 30, Pennsylvania 


This coupon Moisture in compressed air is causing trouble. 


brings you [_] Send us Bulletin 223B. [(_] Have your representative call. 





NAME TITLE 
DRYing help... COMPANY 
ADDRESS 
city 
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ISOFLOW FURNACES 
supply process heat for 


TEXAS BUTADIENE 


and CHEMICAL Corp.'s 


86,000 TON | ioe 
...in fact, approximately 85% 
BUTADIENE PLANT of all new butadiene capacity 


in the U.S, is processed through 


Petrochem “‘Isoflows.”’ 


The unique design and operating features which have led to the wide accept- 
ance of Petrochem Isoflow Furnaces for butadiene production, catalytic re- 
forming and other petroleum, petrochemical and chemical processes include: 


* Uniform Heat Distribution * Maximum Fuel Efficiency * Low Pressure Drop * Low Maintenance 
* Zero Air Leakage * Minimum Ground Space * Simplicity of Design and Construction 
* Short Length of Liquid Travel * Series, Multipass, all parallel flow * Excess Draft for High Overload 


There’s a Petrochem Isoflow Furnace for any duty, temperature and efficiency. 


Petrochem Isofiow copyrighted internationally 


be. 


Reh eeee tT ROAM SIZE... CAPACATY ....:BUTY 


| PETRO-CHEM DEVELOPMENT CO., INC. » 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: 
1s ocpenean: septate anatateai Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * Faville-Levally, Chicago 


/ B,C. Foster, Pittsburgh + Tuthex, Philadelphia * Flagg, Brackett & Durgin, Boston * G. W. Wallace & Co., Denver & Salt Lake City 

International Licensees and Representatives: SETEA-S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * 

Industrial Proveedora, Caracas, Venezuela * Societe Anonyme Heurtey, Poris, France * Societe Anonyme Belge Heurtey, Liege, Belgique * 
Petrochem G.M.8.H., Dortmund, Germany * Heurtey Waliona $.P.A., Milan, Italy * Birwelco Ltd., Birmingham, England 


ik cs : . : 
“i Bek 3 —s 


Oh, tae 
Syren oe Te 8 


a“ 


—— 
NOTRE RK arboreal. 
= 
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METERING 


CAN BE SIMPLE, 
INEXPENSIVE... 


and Save You Money! 


Perhaps you’ve felt the need to meter your 
industrial liquids but have hesitated be- 
cause you feared metering was costly or 
complicated. Actually, even a plant-wide 
installation of simple, direct reading Rock- 
well meters can be made very easily and 
for a nominal investment. They will pay 
their way many times over by providing 
realistic records for cost, inventory and 
utilization controls. 

Measure Even Corrosive Liquids. Among 
the many types of Rockwell meters, there 
is the right design to measure most any- 
thing that flows . . . including all stainless- 


V Bis foe 
steel meters for corrosive liquids. 


va nea ~~ de If you blend, batch or package liquids, 
Rockwell meter accessories such as auto- 
matic shut-off controls, impulse counters 
and remote registration will cut your costs 
and increase production. Use the coupon 


for full details. 


INDUSTRIAL METERS 


another fine product by 


ROCKWELL 





ROCKWELL MANUFACTURING CO. 

Pittsburgh 8, Pa. 

Gentlemen 

1 am interested in measuring = rent ca 
(Name of Liquid) 

Pipe Size : é i 

Working Pressure psi Temperature ____——° FF max. 

Max. Flow Rate _ __gpm Min. Flow Rate ____ gpm 

Your Nome__ 

Compony__ 


Street_ 
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RIDGEPORT “T” MEN* IN ACTION 


*Technical Service Men 


The Case of the Telltale Tube 


When the tube came into the lab it was covered with the 
scars of a savage attack. An obvious case of malicious 
assault. Accompanying clues were a completed Bridgeport 
Corrosion Questionnaire and a letter of explanation. The cus- 
tomer—a rendering plant—wanted help fast. He asked for rec- 
ommendations from the Bridgeport Technical Service Staff. 

A sample of the tube was rushed to the Spectrograph, an 
instrument that analyzes 14 elements in less than 5 minutes. 
Areas of corrosive attack and cracks were examined on a 
Metallograph. The tube was found to be phosphorized alu- 
minum brass, and tube failure due to stress corrosion from 
vibration and ammonia on the product side. 

“T” Man telephoned customer’s chief engineer and noti- 
fied him of findings. They discussed plant’s operation and the 


Spectrographic analysis determines tube composition. Metallographic examination reveals type of tube 
Con analyze 14 elements in less than 5 minutes. failure from which cause can be determined. 


products rendered. Neither ammonia nor vibration could be 
eliminated. From extensive experience in similar cases, “T” 
Man made several recommendations which would solve the 
problem. The customer installed Bridgeport 70/30 cupro 
nickel tube for greater resistance to ammonia and other 
organic products. Results? Unit operating with top efficiency 
and economy. No evidence of tube failure since. Case closed. 


This is one of many cases from the files of Bridgeport’s 
Technical Service Men. Practical field experience, modern 
laboratory equipment and expert corrosion engineers assure 
Bridgeport customers of maximum service and efficiency 
from their power and process equipment. Learn more about 
Bridgeport condenser and heat exchanger tubes and services. 
Call your nearest Bridgeport Sales Office today. 


Follow-through—Bridgeport “T” man visits plant 
to review effects of recommended solutions, 


BRIDGEPORT CONDENSER TUBES ,,, 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
Sales Offices in Principal Cities + In Canada: Noranda Copper and Brass Limited, Montreal 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overload Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 


motors have full protection. pee 
Only Square D has ONE-PIECE Construc- % 
tion - ONE-PIECE construction eliminates any 


possibility of heater misalignment. Square D 
melting alloy thermal overload relays can be 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy 
Insist on 
Square D melting alloy 
thermal overload relays 


Write tor Bulletin SM-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


1-PIECE CONSTRUCTION 


Heat-responsive Heat-producing individual factory inspection of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 


ance you can trust. Each unit is calibrated and thoroughly 


vides accurate response to of overload unit. It's perma- 
tested to make sure it will perform according to its rating. 


overload, yet prevents nui- nently joined to solder pot, 
sance tripping. can't become misaligned. 


ECaM weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Big Separator Ready to Go 


pounds to 150 tons. No matter how small or how large, all 


Here’s a 43-ton forged-steel separator built recently in the 
Bethlehem shops. It’s 14 ft long and has an ID of 48 in. 
Note the massive head and those tremendous closure nuts. 
Everything about this vessel has the ruggedness and strength 
needed to handle high pressures. 

The unit is typical of the many seamless vessels that 
Bethlehem custom-builds for the chemical industry. We are 
equipped to forge, treat, machine, and assemble virtually 
any type of separator, filter, reactor, converter, autoclave, 


or accumulator—in weights ranging from a few hundred 


BETHLEHEM STEEL 


Bethlehem vessels are made to exacting standards, with 
every specification met in full. 

When you are planning new equipment of this nature, 
we suggest you discuss it with our engineers. They know 
all aspects of the technical problems involved, and you can 
rely upon them for complete cooperation. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

On the Pacific Coost Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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Heavy Conveying Troughs — 1,” 

thick and heavier. Widths to 6’, lengths to 500’. 
Easily vibrated in 1” stroke by rugged 

coil springs and single patented Carrier 
Natural-Frequency Drive. 


Expandable Trough Sections — Each 5’ 
trough section attached by spring-loaded 

bolts through slotted holes. Sections expand 
independently of each other 

and of conveyor’s structural members. 


No Leakage — A continuous one-piece 
dribble trough (not shown) mounted several 
inches below the conveying trough 

collects any fines which may leak through 

the conveying trough sections. 


MATERIALS 


Replaceable Trough Sections — New 
conveying trough sections easily installed. 
Little delay. Convenient replacement principle 
cuts costly down-time. 


Heat-Resistant Materials — Alloy and 
stainless steels resist warping and 
high-temperature scaling. Low abrasive wear 
due to gentle conveying action. 


Quenching or Cooling — Can be 
accomplished by direct or indirect water spray, 
plate-coil deck, or air. 


Heat-Protected Drive — Heat protection 
provided by heat shield, dribble trough, 
and flexibility of location. 


Carrier Conveyor Corporation 
254-A North Jackson Street 
Lovisville 3, Kentucky 


CARRIER 


Lh | | ho ee, a . 
rr were P eee 


CONVEYORS 
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Please rush full information on Carrier Natural- 
Frequency High-Temperature Conveyors. 


Ee Le eee 
Name___ 
Street__ 


Re ei oe 






































harness 2,000,000 Ib. of 
corrosive hot air per hour 


Conventional stainless steel tubing couldn’t do the job. Six miles 
of tubing was needed, 1600 U-bends for a four-stage heat exchanger 
that raises 560 pounds of air from 350° to 700° F each second. The 
exchanger, one of the largest ever built, is being used in a gas- 
turbine aircraft engine test program. 

The problems were carbide precipitation and loss of corrosion 
resistance due to the operating temperature. The problems were 
eliminated easily . . . with Carpenter Type 321 welded and cold 
drawn stainless tubing stabilized with titanium. 

When something extra in uniformity, economy and low-cost service 
is needed, you'll benefit by contacting the Carpenter distributor or 
representative in your area. For complete data on the many 
analyses of Welded Stainless Tubing and Pipe available from 
distributor stocks or our mill, write for Bulletin T.D. 120 on 
your company letterhead. The Carpenter Steel Company, Alloy 
Tube Division, Union, N. J.—The House of Corrosion Control. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y.—““CARSTEELCO” 


your master key 
to cost-saving 
corrosion 
control 


Stainless tubing & pipe 
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STRUCTURAL 
AND WAREHOUSE 
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tank .contens™ 
indicator 2 


Reeee | 
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got tp a 


AL 
Suga FABRICATION 


Er Chen Come OT, PRUROR AE Co tenga, it 


Xof Ves, efficient storage 


Is our business: 


And efficient storage includes accurate inven- 
tories. To help you with these records, a new 
‘Modern Liquid Computor”’ is available ab- 
solutely free. There are many other ways Mod- 
ern can help you plan for more efficient and 
economical storage. Just write or phone. A 
Modern representative will “come a-runnin’”’. 


QOrERy 


Pyne 
LAW Modern Welding Company, Inc. 


: ° 1500 East 12th Street 
modern welding co. Owensboro, Kentucky 


INCORPORATED 
1500 EAST 12th STREET 
OWENSBORO, KENTUCKY Have your representative call: 


Please mail, absolutely free, ‘‘The Modern Liquid Computor’’. 





(Date) 


BURLINGTON, IOWA NAME: 


HOUSTON, TEXAS 
NEWARK, OHIO COMPANY NAME: 








ORLANDO, FLORIDA 
ADDRESS: STREET. 








a is ia all asin enitiienlanmiitiinianiate 


—) 
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YALE outperforms any loader—handles 25% 
more material every hour...Field tests prove it! 


EXTRA WORK PER HOUR. No mat- 
ter what bulk you handle, you’ll get 
more productive work at less cost 
with the new Yale Industrial Tractor 
Shovel. Jt carries more—full 2500- 
lb. bucket capacity. Jt moves faster— 
accelerates to operating speed of 8 
mph in 3.5 seconds—to 13 mph in 
5.5 seconds. Exclusive Yale Torque 
Transmission (fully automatic) per- 
mits quicker, smoother starting, 
eliminates shifting, provides more 
power under load conditions—speeds 
cycle operations. Gasoline or LP-Gas. 
EXTRA SAFETY. Yale’s exclusive 
Safety-Curve Arms assure extra- 
safe elbow room—extra visibility 
when bucket is raised. 

EXTRA MANEUVERABILITY. This is 
the first tractor shovel designed 


especially for industrial use. It’s 
compact —only 117” overall length — 
can maneuver in any aisle wide 
enough for a wheelbarrow. 

EXTRA LOADING AND DUMPING 
FEATURES. Yale’s exclusive 45° 
ground-level tipback insures the 
ultimate in loading action—and a 
grade-level carrying position to 
minimize spillage. Exclusive 6’ dump- 
ing clearance is the highest on any 
model of similar wheelbase. Bucket 
is automatically self-locating —low- 
ers from full dump-position to 
ground-level. Bucket automatically 
returns to digging position. 

For a demonstration in your plant 
or for actual case histories, write to 
The Yale & Towne Manufacturing 
Co., Philadelphia, Pa., Dept. A-4410. 








COMPARE! 


For only 3¢ more per hour* 
the Yale Industrial Tractor Shovel 
offers these exclusive features 


Exclusive Yale Torque Transmis- 
sion (fully automatic) 

Exclusive 45° ground-level bucket 
tipback 

Exclusive Safety-Curve Arms 
Exclusive accelerating speed of 8 
mph in 3.5 sec. 

Exclusive sealed brakes 

Exclusive forward and rear oper- 
ating lights 

Exclusive 6’ dumping clearance 


*Based on comparative initial costs depreciated 
over 10,000 working hours. 








* 
YA f E INDUSTRIAL LIFT TRUCKS & TRACTOR SHOVELS - HOISTS 


*REG. U.S. PAT. OFF 





GASOLINE, ELECTRIC, DIESEL & LP-GAS INDUSTRIAL LIFT TRUCKS * WORKSAVERS 


YALE & TOWNE WAREHOUSERS * HAND TRUCKS «INDUSTRIAL TRACTOR SHOVELS * HAND AND ELECTRIC HOISTS 


YALE MATERIALS HANDLING DIVISION. THE YALE & TOWNE MANUFACTURING CO, MANUFACTURING PLANTS: PHILADELPHIA, PA.; SAN LEANDRO, CALIF.; FORREST CITY, ARK. 
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hydrofluoric acid —to 500° F, 
in any concentration 
can’t corrode Fluoroflex-T pipe 


“ 


MO 


liner of Teflon® in thermal 
equilibrium with housing 


Lining is completely inert to all corrosives. It’s 
made of Fluoroflex-T, a high density, non-porous 
compound* of virgin Teflon. 

Liner and housing are in thermal equilibrium 
through an exclusive process developed by 
Resistoflex. It compensates for thermal expan- 
sion differential between the Teflon and the pipe 
housing, eliminating fatigue collapse, and crack- 
ing at the flange. 

Reboilers constructed from Type S pipe are now 
in use handling boiling hydrofluoric acid with 
complete safety and no maintenance problems. 
Fluoroflex-T Type S piping systems can end 
maintenance problems for you, too. Bulletin 
TS-1A gives details. Write Dept. 143 RESISTO- 
FLEX Corporation, Roseland, N. J. «rat. No. 2,75 


® Fluoroflex is a Resistoflex trademark, reg., U.S. pat. of. 
® Teflon is DuPont's trademark for TFE fluorocarbon resins. 


RESISTOFLEX 


Complete systems for corrosive service 


ar 6 OP @ Cr — 


HOSE * BELLOWS * ELBOWS © TEES © REDUCERS «+ DIP PIPES & SPARGERS * LAMINATED PIPE 
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LINED STEEL PIPE © FLANGED FLEXIBLE 
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UNITITRON SEMI-CONDUCTOR 


RECTIFIER 


Most efficient, compact and 


economical rectifier 


cooling system in use today 


IN 


Section of bus bar...showing how cooling water flows close to cells for efficient cooling. Bus bar can be as long as necessary to hold the 
number of cells needed for the required current. Cells can be changed fast and easy without need to drain cooling system or shut down rectifier. 


Just in the cooling system alone, the 
I-T-E UNiTROoN Semi-Conductor Rec- 
tifier saves you money. First, it costs so 
little to operate. Second, it takes little 
space. Third, it prolongs average 
cell life. 


Uses ordinary tap water. No cool- 
ant is more efficient than water. . . none 
more economical than tap water. The 
I-T-E UNITRON takes ordinary tap water 
and continuously purifies it... deionizes 
it...to protect the system from cor- 
rosion and prevent electrical leakage. 
The resultant water is virtually a non- 
conductor of electricity. 


The I-T-E UNITRON water cooling sys- 
tem eliminates the need for power-eating 


blowers and space-eating ducts. It saves 
the cost of special coolants and the 
danger of skin irritation to personnel. 


Cooling water flows through the solid 
copper bus bar, close to the rectifying 
cells. Each cell is cooled to the same 
temperature. And since there are no hot 
cells, there are fewer cell failures. 

This unique water cooling system is only 
one of the reasons the I-T-E UNITRON 
was chosen for the first 25 to 60 cycle 
reconversion by a large chemical plant 
in the Niagara area. 

The I-T-E UNiITRON can be built in any 
desired d-c voltage and current rating. 
For complete information, contact your 
local I-T-E representative. Or write 


I-T-E Circuit Breaker Company, 
Transformer & Rectifier Division, 19th 
& Hamilton Sts., Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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New Protection 
For YOUR 
Equipment— 

At Temperatures 
Up To 3300F 








ALUNDUM* castables 
offer unusual 
advantages to all 
industries using 


high temperature 


installations 


The new Norton ALUNDUM Cast- 
ables are made in two types: 33-I In- 
sulating and 33-HD Heavy Duty. At 
temperatures up to 3300°F both 
types have been extremely successful 
in protecting high temperature proc- 
essing — in many industries and 
many different installations. 

ALUNDUM 33-I Insulating Castable 
is made up primarily of pure alumi- 
num oxide bubbles, tiny and count- 
less. Forming a network of air spaces, 
it assures excellent insulation, even 
at highest commercial temperatures. 

ALUNDUM 33-HD Heavy Duty 


Will fire continuously up to 3300°F. This Harrop gas-fired furnace, 
recently developed by the Electric Furnace Division of the Harrop Ceramic 
Service Company, Columbus, Ohio, is particularly applicable to the firing 
of ceramic oxide bodies. Norton ALUNDUM 33-1 Insulating Castable 
selected for the inner lining of the furnace and its roof, provided com- 
pletely satisfactory protection under repeated tests at highest operating 


temperatures. 


Castable is chiefly composed of dense 
grains of pure aluminum oxide. It is 
recommended for forming dense mon- 
olithic surfaces in many types of fur- 
naces where high temperature condi- 
tions are particularly severe. 

Both 33-I and 33-HD Castables 
are very easy to store, mix and use. 
With them you can cast simple or 
complex shapes quickly and eco- 
nomically, replace more expensive 
pre-fired shapes, and cut mainte- 
nance and replacement costs to very 
lowest. Ask your Norton Represen- 
tative for details, and for the folder 


Two Norton Castables. Or write to 
NORTON COMPANY, Refractories 
Division, 510 New Bond Street, 
Worcester 6, Massachusetts. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


WNORTONF 


REFRACTORIES 
Engineered... R .. Prescribed 








Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANMING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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PERMANENT 
CORROSION, 
CONTAMINATION 
PROTECTION 


WITH 


MANHATTAN 
RUBBER LININGS 


Manhattan Acid-Proof Rubber Linings are 
made from thick, multiple calendered sheets 
of natural or synthetic rubber for utmost pro- 
tection and durability. These linings expand 
and contract with the metal under tempera- 
ture changes . . . won’t harden or crack. 
Resistance to most acids and alkalis is as fool- 
proof as 65 years experience and advanced 
technology can provide. 


Every Manhattan Rubber Lining is bonded 
to metal so securely that they can’t be sepa- 
rated . . . Every Manhattan Lined tank is 
tested under high voltage to assure flawless 
protection before being shipped to your plant. 
If the equipment can’t be shipped to Man- 
hattan, skilled crews will line the equipment 
in the field. 

For permanent, positive protection for your 
processes and equipment, contact the R/M 
representative at the Manhattan Rubber 
Lining plant nearest you. 


RUBBER LINING PLANTS AT 
Special Manhattan Rubber Lining to resist acidified solvent and abrasive cake is PASSAIC, N.J. and NORTH CHARLESTON, S.C. 


installed in this extraction tower for removal of anti-biotic from mycelia cake. 


RM 606 


BELTS « HOSE +» ROLL COVERINGS + TANK LININGS + INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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LHINSAN 


PREVENTS LINE HANDLING INJURIES 
SPEEDS BARGE LOADING 
ELIMINATES HOSE BURSTS 
SLASHES REPLACEMENT COSTS 





The Chiksan Barge Loading Arm ends hazardous manhandling of 
loading hoses, eliminates dangerous dock clutter. 
Mechanical operation makes hookup fast and simple. 


Gear reduction enables one man to adjust the flange position 
anywhere in a 105° vertical range. Outboard arm is manually 
swung into position at any point in a 130° horizontal arc. 

The eight inch model rotates 360° to permit servicing barges 

on both sides of a narrow dock. Once hookup is made, 

the arm can be left unattended while free wheeling allows 

the unit to ride free during loading and unloading. 

When not in use, the arm is raised up and out of dockside traffic, 
6” x 25’ and 8” x 28’ sizes available. Handle petroleum products, 
both black and bright, and mild caustics in any temperature 
ranging between —60° F. to +225° F. Service all river and lake 
barges and lake tankers including those in 25,000 barrel class. The Chiksan Barge Loading Arm is designed to reach 
approximately 20 feet from dock riser 

to barge flange. Total length of Arm is 25 feet. 


CHIBSAN singe 


330 No. Pomona Ave., Brea, Calif. 


A SUBSIDIARY OF 
FOOD MACHINERY AND CHEMICAL CORPORATION . > ; 
Please send me your Barge Loading Arm Bulletin #456. 


CHIKSAN COMPANY — brea, CALIFORNIA Name 
CHICAGO 5, ILLINOIS * NEWARK 2, NEW JERSEY Title 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas a 
Subsidiaries: Chiksan Export Compan 


Chiksan of Canada 








Company_ * 





Address 





Zone_____ State 





58-36 i City 
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Muriatic acid lines of (iss) National PVC Pipe 


used at National Lock Fastener Plant 


The National Lock Co. Fastener Division, Rockford, 
Illinois, is using 3,000 feet of USS* NATIONAL 
Polyvinyl Chloride Pipe in sizes from 1” to 4” O. D. 
to convey muriatic acid, deionized water and acid 
wastes for their plating process. Their choice was 
dictated by USS NATIONAL* PVC Pipe’s immunity 
to acids and corrosion, and its excellent economy. 

Two types of USS NATIONAL PVC Pipe are available: 


Normal Impact—for installations requiring the high- 
est chemical resistance attainable, together with high 
strength and excellent creep resistance. 


High Impact—for installations requiring excellent 
chemica! resistance and a high degree of toughness, 
even at low temperatures. 


USS National PVC Pipe comes in sizes from 1% inch 
to 14 inches in diameter, and in Schedules A, 40, 80 
and 120. 


National Polyvinyl Chloride Pipe has a variety of 
uses in the chemical industry because it is resist- 
ant to many chemicals, including acids, alkalies, 
salt solutions and alcohol. 

If you'd like more information, write to National 
Tube Division, United States Steel Corporation, 
525 William Penn Place, Pittsburgh 30, Pa. Ask 
for Bulletin No. 24. 


“The world’s largest and most experienced 
manufacturer of tubular products— 
NATIONAL TUBE” 


National Tube 
Division of 


United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors + United States Steel Export Company, New York 


This seal of the National 
Sanitation Foundation means 
Tested . . Approved . . Sanitary! 
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MAGIC GENIE OF THE REACTOR | 


HARSHAW 
CATALYSTS 


WILL DO A GIANT'S 
WORK FOR YOU 


Harshaw Catalysts do a giant’s work and Harshaw 
produces catalysts in giant quantities—carloads 
every week. A letter or phone call will put our 20 
years’ experience and acres of production and 
research facilities to work for you. 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 
Copper Nitrate Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese) 

Nickel Carbonate Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zine Nitrate 


Our experienced technical staff will assist you in develop- 
ing the best and most economical catalyst. If you have a 
catalytic process in the development or production stage, 
a discussion with us may prove beneficial. 


PREFORMED CATALYSTS 
to fit special process requirements 


Hydroforming Dehydrogenation Alkylation 

Cyclization Dehydration Hydrogenation 

Oxidation Desulphurization Hydro treating 
Chlorination 























THE HARSHAW CHEMICAL CO. 


Chicago * Cincinnati ¢ Cleveland « Detroit « Hastings-On-Hudson 
Houston Los Angeles ¢ Philadelphia « Pittsburgh 
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Harold Blakney (right), Maintenance Manager, Brown Company, 
Berlin, N. H. Left, Frank Hiltz, Vice President Brown Wales Co., 
Cooper Alloy distributors, Auburn, Me. Center, Cooper Alloy 8” 
angle circulating valve on digest tank. 


BLAKNEY of BROWN COMPANY 
tells why Cooper Alloy Valves suit him 


Q. How, specifically? 

A. Well, these 8” angle valves, for example, have that 
extra-deep stuffing box to give a tighter stem seal. The 
seat, level with the outlet, eliminates line pockets and 


Q. Mr. Blakney, why does Brown Co., a leading manu- 
facturer of pulp, paper, and other forest products, use 
stainless valves and fittings in its mills? 

A. Because stainless steel is one of the few materials 
that can take the tough corrosion punishment of pulp 
mill digester fluids. 

Q. Why Cooper Alloy valves? 

A. For long life and low maintenance. Over the years 
Cooper Alloy valves have proven themselves to be 
extremely well designed for the tough service we give 
them. 


YOKE NUT REPLACE- 
ABLE without vaive dis- 
assembly 


EXTRA LARGE HAND- 
WHEEL to eliminate 
need for “persuaders” 


SWINGING EYEBOLTS 
for maintenance con- 
venience 


BOWED YOKE to avoid 
thread jamming on cool- 
ing of line 


EXTRA DEEP STUFFING 
BOX holds minimum 6 
turns Blue African 
asbestos 


2-PC. GLAND CON- 
STRUCTION to prevent 
scoring of stem 


PLUG-TYPE SEAT level 
with outlet eliminates line 
pockets, provides maxi- 
mum flow 


provides maximum flow. These plus extra large hand- 
wheel all give me less maintenance problems. 

Q. Anything else you like about Cooper Alloy valves? 
A. Yes, I like the engineering service available from 
Cooper Alloy we have had occasion to use, and the fine 
fast delivery and service we obtain from Brown Wales’ 
nearby warehouse. 


A VALVE DESIGNED FOR STAINLESS! The Cooper 
Alloy valve is not an adaptation of earlier brass and iron 
patterns. Cooper Alloy, with over 35 years of experience in 
handling stainless steel, created a valve designed to be cast in 
stainless! Check the Special Design Features shown at left. 

As the little CA man below is saying: ‘‘You can tell a Cooper 
Alloy Valve as far as you can see it!’ Write today for your copy 
of our folder ‘‘Valves and Fittings in the Pulp and Paper 
Industry.’’ The Cooper Alloy distributor near you will be glad 
to show you the complete line of Cooper Alloy valves and 
fittings, and their advantages. He can serve you promptly from 
local stocks. 


COOPER (‘9 ALLOY 


Corporation « Hillside, New Jersey 
FOUNDRY PRODUCTS DIVISION 
THIRTY-FIVE YEARS OF STAINLESS STEEL PIONEERING 
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B-P CENTRIFUGALS used by 
ELECTRO METALLURGICAL COMPANY 
in Titanium Production 


Although a metal, titanium is produced by a chemical chemical industry, and, since there are so many types of 
process. Metal in the form of ore is converted to titanium slurries that must be separated, Baker Perkins engineers 
tetrachloride, which is purified and then reduced to metallic give special design consideration to each specific problem. 
sponge by sodium. In order to separate the brine from the No matter what factors are involved in each application, 
titanium sponge, Electro Metallurgical Company, Division of our engineers can make recommendations on the proper 
Union Carbide Corporation, New York, utilizes Baker centrifugal machinery. 

Perkins 66” diameter type HS Universal Centrifugals. It's 

a tough application, but the B-P Type HS has proven itself 

efficient and dependable. These same machines are Sin tin pene cogs of Catal 

adaptable to a wide range of filterable fine solid-liquid CE-58 for lete inf 

slurries. Baker Perkins also manufactures type S Continuous tion on size, type and cape- 

Centrifugals which are used extensively for the separation cities of Baker Perkins “Ter 


of filterable coarse solid-liquid slurries. Meer” Centritugals. 


Since centrifugation is such an important process in the 


BAKER PERKINS “INC. Sictuiw, micuonn’ 1S!" 
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3 reasons why it pays to 
specify NORDBERG 





GRINDING MILLS 


Advanced Engineering Nordberg mill design 
reflects significant technological improvements that 
may measurably affect your installation and operating 
costs. Sealed trunnion bearings; positive bearing lubri- 
cation; optimum life of wearing parts are among the 
features that will benefit you. 


Quality Manufacture Nordberg Mills are (1) pre- 
cision built to rigid specifications in shops renowned for 
(2) skilled manufacturing personnel, and (3) modern 
machine tools and equipment to assure quality work- 
manship. Good reason why the name NORDBERG 
has always signified the ultimate in mining, quarrying 
and process machinery. 


Dependable Operation A team of experienced 
application engineers with a sound understanding of 
your milling operations qualifies Nordberg to serve you. 
More important, it assures you of the right machinery 
for the job . . . machinery that must be dependable 
and will continually produce to your specifications. 


Left: Two of five 11’ x 17’ Nord- 
berg Grinding Mills installed for 
dry process service at a new 
cement plant. 


Below: Close-up view showing 
modern, functional Nordberg 
grinding mill control console, 
with interlocking relays for se- 
quence starting of all equip- 
ment. Note flow diagram with 
indicator lights at center of 
top panel. 


Nordberg Grinding Mills are built to meet specified 
conditions for wet or dry grinding—in the manu- 
facture of cement; the fine reduction of metallic and 
non-metallic minerals; and in numerous other proc- 
esses where friable material must be comminuted 
to fine sizes at low cost per ton. They are available 
with grate, overflow or peripheral discharge . . . and 
are built in sizes from 6 feet to 13 feet in diameter 
and up to 50 feet in length. 


Write for a copy of Bulletin 232, 
which describes the complete line 
of Nordberg Grinding Mills. 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 


ATLANTA ¢ CLEVELAND ¢ DALLAS © DULUTH © HOUSTON ¢ KANSAS CITY 
MINNEAPOLIS « NEW ORLEANS ¢ NEW YORK @ ST. LOUIS © SAN FRANCISCO 
TAMPA #« WASHINGTON « TORONTO e VANCOUVER « GENEVA 
JOHANNESBURG @ LONDON e MEXICO, D.F, 


ROTARY KILNS NORDBERG ENGINES 


SYMONS ® SYMONS 
CONE CRUSHERS VIBRATING GRIZZLIES and COOLERS to over 


and SCREENS 11,000 H.P. 
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Aloyco's specialized research . . . in the field and in the lab. . . brings you a wealth of 
metallurgical information for successfully solving your corrosives-handling problems. 
Coupled with continuing research in design, foundry and machining techniques, this Aloyco 
specialization results in new and better corrosion resistant valves for many specific. applica- 
tions. One example above: Aloyco completely jacketed valves (the first ever to be integrally 
cast in high alloys) are designed for viscous liquids and other fluids difficult to move at 
room temperatures. | 

Isn't your surest source of supply the one company with research, manufacturing and sales 


all devoted to Stainless Steel Valves exclusively? 
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Automatic end-point testing 


Noth i ng gets by device developed by 


Standard Oil research men 
makes certain of the 
uniform quality of gasoline and 


diesel fuel delivered to you. 


Scientists at Standard Oil never stop in their 
drive to improve and then improve again the 
uniform quality of the petroleum products that 
bear the Standard Oil trade-mark. These engi- 
neering research scientists have now created 
wholly new instruments for performing near 
continuous physical analysis automatically. 


One such instrument automatically performs 
the physical analysis that determines end-point. 
Using it, refineries maintain a continuous in- 
spection of the temperature at which gasoline 
and diesel fuels are completely distilled. To 
you, this means that Standard is able to main- 
tain a constant control over the uniformity and 
high quality of (1) the fuels you burn for heat 
or use to power your diesel engines and (2) the 
gasoline for your truck fleets. It also means that 
power- and heat-producing petroleum products, 
with their constantly controlled end-point, burn 
uniformly, give you uniform high performance. 


This is part of the research pay-out, the “some- 
thing more” research builds into the products 
you buy from Standard. This is your return 
from Standard’s investment in research. And 
now there are 48 district offices in the 15 Mid- 
west and Rocky Mountain states to serve you. 
Call the one nearest you. Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 























Automatic end-point tester works this way. A small sample is 
placed in an electrically heated flask. The temperature is measured 
and recorded during a heating cycle when distillation is accom- 
plished. Distillate is condensed and drained, the flask temperature 
is lowered by introduction of the next sample, and the apparatus 
is ready for another test. 


You expect more from | STANDARD } and get it! 




















Operation is simple — 
centrifugal force holds 
blades against sidewall to 
form air chamber 


Two-stage rotary compressor supplying plant air for a midwestern manufacturing company. 


No shake...no shimmy...no shock! 


Rotary operation produces a remarkably stabiliz- 
ing effect. You don’t get the shimmy and shock inherent 
in reciprocating compressors. 
Users in many industries have discovered that Ro-Flo 
compressors eliminate the cost of heavy foundations. 
A simpleslab is enough. Smaller units are bolted directly 
to the floor. Automatic wear compensation at the rotor 
blades keeps compressor efficiency at high level even 
after years of use. There are only two wearing parts. 
Ratings —Choose from twelve sizes of two-stage Ro-Flo Shc sonny: nemmaeiane snittiaadiaia arena 
compressors, ranging from 250 to 1800 cfm at pressures in a midwestern plant. 
from 60 to 125 pounds gauge. Single-stage Ro-Flo units 
handle pressures up to 50 pounds gauge, and handle 
volumes from 40 to 3000 cfm. 


For complete information on Allis- 

Chalmers rotary compressors, ask for two- 

stage Bulletin 16B8244 or single-stage 

Bulletin 16B8126. Call your nearby A-C 

office or write Allis-Chalmers, Industrial 

Equipment Division, Milwaukee 1, Wis. Ro-Flo hydrogen compressor in a southwestern plant, 


used here in conjunction with acrylic monomer process. 


Ro-Flo is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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PRACTICE... 


PROCESS FLOWSHEET .. caros 





In: Gas-solids contacting 
Piping design 
Fluidizing techniques 
Materials of construction .. . 


Cat Cracker 


Sets Challenges 


Crowning the trend toward bigger, higher-capacity 
refinery equipment, Tidewater Oil’s giant Orthoflow 
fluid catalytic cracking unit* at its Delaware re- 
finery, south of Wilmington, stands as the largest 
such unit in the world (design capacity: 102,000 bbl. 
day) and as an impressive (height: 250 ft.) monu- 
ment to king-size engineering effort (maximum op- 
erating catalyst inventory: 1,300-1,400 tons). 

Tidewater’s cracker has now completed nearly two 
years of successful operation (15 months since the 
last turnaround), proving that, in many technical 
respects, bigness pays off. 

Operating in conjunction with a fractionating 
tower, cracker’s prime purpose is to convert gas oils 
to high-octane gasoline (29,000 bbl./day). Other 
large-scale product streams from the fractionator 
are 18,000 bbl./day of light gas oil and 184,000 Ib./hr. 
of butanes and lighter. 
> Size Is the Spur—A description of the unit’s im- 
mense size points up the most formidable engineer- 
ing problems. 

Cracker consists of a single 200-ft.-high converter 
vessel which houses reactor and catalyst regenerator, 
contains facilities for cracking and for catalyst 
stripping, regeneration and circulation. The 60-ft.- 
dia. regenerator is mounted on top of the reactor 
vessel which contains the catalyst stripper in its 
center section. Maximum total weight is 9,500 tons. 

Regenerated alumina-silica gel catalyst flows from 
regenerator down through straight, 28-in.-dia. refrac- 
tory-lined standpipes into the reactor bed. 

Spent catalyst flows into the stripping zone through 
slots in the cylindrical plate that separates this sec- 
tion from the reaction zone, and then is air-conveyed 


* Designed by M. W. Kellogg Co., built by C. F. Braun Ci 


Unfold Flowsheet 
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up through two 42-in.-dia., refractory-lined risers into 
the regenerator. 

These risers handle catalyst at a whopping rate 
of 85 tons/min., with linear velocities of 20-30 ft./sec. 
> A Lot of Air—It’s quickly apparent that to circulate 
and regenerate this amount of catalyst, Tidewater 
needs air on a mammoth scale. And it has just that. 

Regenerator air blower is an Ingersoll-Rand cen- 
trifugal blower with a capacity of 137,200 scfm., 
driven by an 11,250-hp. turbine using steam at 575 
psig. and 750 F. Blower takes suction at 14.4 psia. 
and discharges at 30 psia. 

Lift air blower which supplies air to circulate 
catalyst is an Ingersoll-Rand centrifugal with 29,800- 
scfm. capacity, takes suction at 14.4 psia. and dis- 
charges at 36.1 psia. 
> Making Contact—Handling such vast amounts of 
catalyst and air presents a number of problems in 
pipe design and gas-solids contacting. 

Kellogg’s design approach involves using two 
risers and four standpipes—twice the number con- 
ventionally used in Orthoflow units—to help catalyst 
distribution. Multiple pipes, together with a large 
number of oil inlets to the reactor (28, including 
those for recycle), assure good contacting throughout 
large areas of reactor and regenerator. 

Distributing regeneration air is aided by a system 
of four large half-rings set in the regenerator bed. 
Perforated tubes, over 2 ft. in dia., are shaped into 
half-rings about 50 ft. in dia. fed by two air inlets. 
Having thousands of holes to emit air, distributor 
does effective job of contacting air with catalyst 
more effective, claims Kellogg, than conventional 
flat grid. 

Two- and three-stage cyclones (16 in the reactor, 
60 in the regenerator) separate entrained catalyst- 
about 40 tons/min. in the regenerator alone—and 
return it to catalyst beds. 
> Construction materials—Straight risers and stand- 
pipes, of course, help reduce pipe wear, but they’re 


refractory-lined, too, to keep erosion to a minimum. 
Sound thinking led Kellogg to line reactor, regenera- 
tor and cyclones with insulating and refractory con- 
crete. 

Risers and standpipes are fitted with expansion 
joints between reactor and regenerator to allow for 
metal expansion under different operating conditions. 

Tidewater avoided costly materials of construction 
as much as possible. Converter shell is carbon steel, 
as are reactor cyclones and most of the internals. 
And, even at the bottom head of the reactor, steel 
thickness is never over 14 in. 

Lower part of the fractionating column, from above 
the recycle draw-off pan, is protected from corrosion 
by an 11-13%-chrome-clad plate. 
> Flow Route—Here’s how the fluid cracker works 
at Tidewater. Gas oil feed, a mixture of virgin and 
fluid coker gas oils, is fed in the bottom of the re- 
actor, where it passes up through catalyst bed at 
about 900 F. and is cracked. Cracked vapors pass 
through reactor cyclones where entrained catalyst is 
separated and then pass to 25-ft.-dia. bubble-cap frac- 
tionating column. 

Two waste-heat boilers, hung on either side of the 
regenerator shell, recover heat from flue gases by 
generating 175-psi. steam. 

In fractionator, cracking products are split into 
430-F.-end-point overhead stream, light gas oil, 
heavy gas oils and a bottoms stream of catalyst-in- 
oil slurry, of which part is taken off as fuel oil after 
catalyst is separated out. Sponge oil cut from the 
column is pumped to the gas plant to absorb propane 
and propylenes, then returns to column for stripping. 

Two side cuts are taken from fractionator to sup- 
ply reboil heat for the gas plant to get the needed 
temperature gradients in the tower for optimum 
separation. 

Nearby catalyst storage bins can hold as much as 
500 tons of fresh catalyst and 1,800 tons of used 
catalyst. 
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WIDE VIEW OF REFINERY shows how Orthoflow fluid cracking unit dominates maze of piping and towers. In background 
can be seen cracking-products splitting tower (at left of cracker) and fuel-gas surge tanks (right). 
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WASTE-HEAT BOILER, at right, one of two similar units, recovers heat CRACKER is flanked by splitting tower and c 
from flue gases by generating 175-lb. steam, sends gases to stack. right). Far left and far right: absorber-deet 
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REGENERATOR-AIR BLOWER delivers 137,200 scfm., takes suction at 14.4 psia., discharges at 30.0 
psia. It supplies combustion air and is driven by an 11,250-hp. turbine using steam at 575 psig. and 750 F. 





rer and catalyst storage bins (left and LIFT-AIR BLOWER is rated at 29,800 scfm., takes suction at 14.4 psia., 
ber-deethanizer, fuel gas surge. discharges at 36.1 psia. Air circulates almost 90 tons/min. of catalyst. 











“NATIONAL 


PERFORATED APRON 
CONVEYOR DRYER 


Evidence of the outstanding efficiency and economy of this “National” drying unit is found in the 
number of existing and on-order installations among the Nation’s leading chemical manufacturers. 

Increased drying capacity per square foot of surface; improved uniformity of dried product; 
much easier apron cleaning; greater efficiency and accessibility of gas or steam heaters; and a 
generally neater machine fo operate and maintain, are characteristics of this drying system resulting 
from unique and exclusive features of “National” design, construction, operation and control. 





The same type of dryer is used by the Nation's leading manufacturers of synthetic fibres. 
The following well-known companies are among the current users of “National” Perforated 


Apron Conveyor Dryers: 


AMERICAN VISCOSE CORPORATION A. E. STALEY MANUFACTURING CO. 
ARMOUR & COMPANY AMERICAN ENKA CORP. 

THE PHILIP CAREY MANUFACTURING CO. NATIONAL ANILINE DIVISION, 
DAVISON CHEMICAL COMPANY, ALLIED CHEMICAL & DYE CORP. 
DIV. OF W. R. GRACE & CO. NATIONAL METAL EDGE BOX CO. 

DU PONT COMPANY OF CANADA (1956) LTD. CANADIAN INDUSTRIES, LTD. 

E. |. du PONT de NEMOURS & CO. RADIO CORPORATION OF AMERICA 
THE GENERAL TIRE & RUBBER CO. THE DOW CHEMICAL CORP. 
CONGOLEUM-NAIRN, INC. CHEMSTRAND CORP. 

0. M. SCOTT & SONS CO. UNION CARBIDE & CARBON CORP. 


Write for Literature Describing These ‘‘National’’ Dryers and Typical Installations. 


DRYING MACHINERY COMPANY 


LEHIGH AVE. and HANCOCK ST., PHILADELPHIA 33, PA. 


THE 





New Englond Agent JONES & HUNT, INC, Gloucester, Mass. + Southern Agent F W. WARRINGTON, Chorlotte,N C 
Coble Address “NADRYMA”—W U Code 
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Rocky tells why the Rockwood 603A 
makes-up without galling 















Acme Speed Thread 
and nut extra strong 


Hardness Differential 
assures tight seal EE 


The male seat of the 603A / The lugs will not deform — even 
is especially treated to make when hit with a hammer! And 
it 150 Brinell harder than / , dh A, / one lug is in position at all times. 
the female seat. That means } { — ; 7 ; (MIT These speed threads 
no galling in ‘‘make-up.”’ Ee j : also assure quick 
Both seats are made of , , \ “making” and “‘break- 


corrosion-resistant AISI ing”’ in service. 


molychrome steel. 





**Rockwoodizing’’ assures Exclusive cold forging process 
corrosion protection assures interchangeability 
Rockwood’s exclusive cold forging process results in com- 


A special coating process, applied after threading, protects 
pletely interchangeable parts and higher resistance to tough 


the entire union including the quick-opening Acme thread 


from corrosion. working conditions. 











Get the Union with hardness differential 
| ROCKWOOD SPRINKLER COMPANY 
Strength, interchangeability, cor- Write for complete information. | 2864 Harlow Street 
rosion-resistance, Acme speed Mail coupon today. The Rockwood | Worcester 5, Massachusetts 
threads name it and the Rock- 603A Union is tested and listed by 
wood 603A Tri-Lug Union has it. Underwriters’ Laboratories, Inc. j. Shee oe eee ane further 
| data on the Rockwood Unions. 
| 
: Te Nk Re. 5 cee ls See Saat de meee 
| 
ROCKWOOD SPRINKLER COMPANY | 7#0.000000.0600s00 
| 
Distributors in all principal industrial areas Company... vice iiieiecvieeees 
| 
B AMA haa Shdauy Zone... State. . 
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And Get This 
. . . But it takes more than a — 
simple stirring, tumbling or agitator action. wah yt 

In the Simpson Mix-Muller you get a unique three-way kneading, ee Not This 

smearing, spatulate action. Materials are not merely stirred or tumbled — * 
together. It’s an intensive and controlled mulling action which elimi- Git vreven ond 
nates balling, breaks up agglomerates and actually coats one material PEE SPL dispersion, 
with the other. Dispersion of moisture, binders or carriers is thorough, 3 
uniform and quickly accomplished. You get a mix that stays mixed, one Here’s how controlled mulling works: 


that is unaffected in either storage or transit. Diagram shows comporative results of 
Want proof? Write for details on a confidential mulling blending = snlaute Gameyh af ene saptedtel 

with large amount of another material in 

survey on your own product . .. conducted under (A) MIX-MULLER and (B) conventional mixer. 

strictest laboratory conditions. Or write for literature. Savings in raw material, reprocessing time 

and quality of finished product are the out- 

standing rewards of mulling your product. 


< o~ - NATIONAL ENGINEERING COMPANY 
“ue” MIX MULLER DIVISION 636 Machinery Hall, Chicago 9, Ill. 
“How pees gives you controlled ene for better blends: 


iat / 





dispersion 


é To coving. spatulate action Agglomerates almost gone as 
GOING: na — re an asi BOING: © breaks up lumps as mulling ac- GONE: blending nears completion. Mix 
9 od ® tion disperses moisture. is homogeneous, thorough. 


126 October 6, 1958—CueEemIcAL ENGINEERING 





Chemical Engineering 





Practice 








King-size “‘cat”’ has corresponding appetite 
Processing at a total rate of 3,000 gpm., the Orthoflow fluid 
catalytic cracking unit of Tidewater Oil—the world’s big- 


gest unit—represents a lot of engineering effort. 


Technique for making mountains from mole hills. ... 129 
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tions to full-scale plants. Both data and equipment scale- 


up are covered in this 12-page Feature Report. 
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You & Your Job. 


Corrosion Forum ...... One chart solves extraction design problems........ 142 





Effectiveness of multi-stage countercurrent operations is 
determined by many variables. Now, one chart gives you 
their optimum values without tedious calculation. 


How to correlate mass transfer coefficients. ......... 146 
These methods explain the limitations and the use of mass 
transfer rate coefficients, when and how to supplement these 


data with experimental measurements. 


You can save time in heat exchanger design 
For streamline flow through the tubes of heat exchangers, 
these charts enable you to calculate rapidly tubeside heat 


transfer coefficients and pressure drops. 
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rhe story of an $18,000/ year strike 
No matter what your opinion on unionization of engineers, 
this bipartisan report about engineers on strike is must- 
reading for every well-informed member of the profession. 
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How 


pilot 





plant 





data and 





equipment 


E. L. CLARK, Consultant, Pittsburgh, Pa. 


HE ACID test of any pilot-plant program comes in the 
T conversion of pilot-plant data into design parameters 
and operating conditions for the industrial plant. The 
results do not “just happen” to come out in a proper form, 
but are preformed by careful attention to detail during 
the entire experimental program. The realization that 
the end-use of the data is to be an extrapolation to indus- 
trial-size equipment is basic to our definition of a pilot 
plant. Thus each experimental-plant item must be de- 
signed with this end in view, and the experimental pro- 
gram must be arranged to provide data suitable for this 
extrapolation. 

Our ability to extrapolate information from a small 
experimental unit to a larger industrial unit is a direct 
function of our ability to understand the effects of the 
variables involved. If we could write a set of simple rela- 
tionships covering all the factors, the scale-up process 
could be reduced to a routine arithmetical procedure. 









































SCALE UP... 


Unfortunately, such a situation is 
not always apparent or possible. 
There are many interacting vari- 
ables which are difficult to reduce 
to simple relationships. 

In addition to the chemical reac- 
tions involved, we are often con- 
fronted with problems of heat 
transfer, mass transfer and distri- 
bution. The rates of these processes 
in many cases affect the rates of the 
chemical reactions, and we en- 
counter situations wherein changes 
in process variables may affect sev- 
eral competing or opposing proc- 
esses in a different manner. Fur- 
thermore the size and geometry of 
the equipment can also affect these 
processes. 

A logical approach to this prob- 
lem is: be certain you know the 
characteristics of the chemical or 
physical changes taking place and 
that these changes are being ob- 
served in an experimental environ- 
ment which approximates or is 
some function of the environment 
to which extrapolation will be made. 

The first part of this report con- 
siders the problem of converting 
data obtained in the experimental 
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program to some logical and usable 
set of relationships. The effect of 
changing the size and geometry of 
equipment in which these data are 
obtained will be considered in the 
second portion as a direct exposi- 
tion of extrapolation problems. 


Organization of Data 


The most obvious experimental 
data observed are the effects of tem- 
perature, pressure, time and con- 
centrations of reactants on the pro- 
duction of some desired material. 
This information is required in 
selecting an economical production 
level and a proper return on in- 
vested capital. It’s also necessary 
for understanding the effect of 
changes in process variables. 

Very often these effects can be 
conveniently expressed as func- 
tional relationships. This is desir- 
able for calculating various design 
possibilities. Furthermore = such 
functional relationships are partic- 
ularly useful in programming com- 
puters which can then optimize 
many-variable systems. 

To obtain meaningful and re- 
liable data, one must plan at the 
start of the experimental program. 
Considerable information is avail- 
able on the proper design of experi- 
ments, but the discussion of this 
subject is beyond the scope of this 
report. It’s important that we em- 
phasize though that preliminary 
planning must be done. 

In correlating results consider- 
able help can be obtained by funda- 
mental information on kinetics of 
simple reactions. This procedure 
often permits the treatment of com- 
plex reactions by incorporation of 
simplifying assumptions. Another 
approach for complex reactions is 
to evaluate the component reactions 
separately and to combine the vari- 
ous steps into some over-all rela- 
tionship which fits the experimental 
result. By such a technique it may 
be found that one of the intermedi- 
ate or component reactions is the 
rate-controlling step and the entire 
complex may be treated as a func- 
tion of this one reaction. 

A less time-consuming procedure 
is to find some algebraic expression 
which fits the experimental data 
adequately. In many cases we 
aren’t interested in the entire range 
of process variables but in a rela- 
tively limited area which appears 
economically attractive. By using 


these limits judiciously, simple rela- 
tionships can sometimes be 
tained which suit the particular 
area under investigation. 


ob- 


Kinetics of Simple Reactions 


The simplest reaction involves a 
single molecule which reacts and 
evolves a product or products in a 
homogeneous system. The reaction 
rate depends on the concentration 
of the reacting material. This is a 
first-order reaction where the loga- 
rithm of reactant concentration is 
a linear function of the time at re- 
action conditions: 


100 
in( 100 — =) a 


reaction rate constant, in re- 

ciprocal time units. 

x = percentage of material which 
disappears during time, t. 

i = time in convenient units. 


where k 


The rate constant may be related 
to temperature by the Arrhenius 
equation: 


—E 
Ink = ~ + constant 


R1 


where k reaction rate constant. 
> 


? = gas law constant. 

T = absolute temperature. 

) = energy of activation. 
This is a straight-line relationship 
between the logarithm of k and the 
expression —E/RT. 

If we can show by a moderate 
amount of experimentation that the 
particular reaction under study acts 
like a first-order reaction, we can 
represent our data by two very 
simple relationships. Since both 
these relationships give straight 
lines on semi-logarithmic paper, the 
extrapolation or extension of our 
data becomes a simple matter. 


Hydrocarbon Thermal Cracking 


A surprising number of reactions 
are pseudo first-order reactions. 
The thermal cracking of petroleum 
hydrocarbons, provided that the 
amount of decomposition is limited 
to below 20-25%, can be expressed 
as a first-order reaction. Nelson’ 
presents a series of curves showing 
the reaction rate constants for vari- 
ous petroleum fractions and hydro- 
carbons. Some of these are shown 
in Fig. 1. 

Many hydrogenation reactions 
are pseudo first-order, even though 
the reaction depends on two mole- 
cules and should not fit a first-order 
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plot. However, hydrogen is usually 
present in large excess and only the 
concentration of the molecule being 
hydrogenated is_ significant in 
determining the rate. Many poly- 
merization and isomerization reac- 
tions follow a first-order reaction 
scheme as one might expect since 
these are often unimolecular reac- 
tions. Some behave differently when 
catalysts are employed. 

The use of this correlating tech- 
nique gives us additional informa- 
tion as to the type of resistance we 
must overcome in order to increase 
reaction rates. In Fig. 1, the slope 
of the lines give an activation 
energy in the 50 to 60 kilocalorie 
range. This indicates that at the 
conditions used for obtaining these 
reaction rate constants, there was 
little diffusional resistance. 

Another interesting point is that 
the reaction of thermal cracking is 
not limited to the gas-oil fed to the 
system. All products produced by 
gas-oil cracking themselves under- 
go decomposition or cracking. We 
can imagine a process of consecu- 
tive first-order reactions, each re- 
action having its own reaction 
velocity constant. By combining 
these, we can calculate the concen- 
tration of any intermediate product 

such as gasoline—in a thermal 
cracking process. 

If we permit the gasoline to re- 
main at cracking temperature for 
a long enough time, we would ap- 
preciably reduce the yield of this 
desirable product. From Fig. 1, we 
can see that the rate of gasoline 
(naphtha) decomposition is much 
slower than that of gas-oil at any 
chosen temperature—-as indicated 
by a lower reaction rate constant. 
In industrial units gasoline destruc- 
tion is prevented by distilling it 
from the reaction system as soon as 
it is formed and by controlling re- 
action time and temperature. 


Kinetics of Coal Hydrogenation 


Another interesting use of this 
technique is given by Weller and 
co-workers’® in organizing data for 
the hydrogenation of coal in batch 
autoclaves. It’s postulated that the 
conversion of coal to a_ hexane- 
soluble oil proceeds through two 
consecutive first-order reactions. 

The reaction rate constant for 
the first step—the conversion of 
coal to asphalt—was obtained by 
plotting the logarithm of the per- 
cent of organic matter in the coal 
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h Reaction velocity constant, sec-' 
A m3 i 
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remaining against time as shown in 
Fig. 2. A quantity of this asphalt 
was isolated and the reaction rate 
constant for its hydrogenation 
similarly obtained from Fig. 3. 

Both figures indicate the 
straight-line relationship between 
the logarithm of concentration and 
time. The slopes of the lines indi- 
cate the reaction rate constant 
since: 

In (100 — x) = kt constant 
Knowing the two rate constants 
Weller uses the expression 

ky ' " . 
k k je ~ 2° —a ed 
im "2 
= asphalt present at time /. 
= fraction reacted coal converted 
to asphalt. 
coal at initial time. 
rate constant for coal conver- 
sion. 
rate constant for asphalt con- 
version. 


A al’, 


WwW here d 
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to calculate the concentration of 
asphalt present at any time. 

In Fig. 4 the calculated concen- 
trations are plotted against time 
and compared with the experi- 
mental values. The agreement is 
reasonably good. Pelipetz et al,” 
extend this data to include the effect 
of catalysts and hydrogen pressure. 

The results of data organization 
are to provide a convenient rela- 
tionship between time, tempera- 
ture, pressure and concentration. 
If the fraction reacted, pressure 
and temperature are stipulated, the 
time—or its function, the reactor 
volume—can be calculated. This 
type of calculation is seemingly in- 
dependent of reactor size or shape. 
One tacitly assumes complete simi- 
larity of reaction conditions be- 
tween large and small units. This 
similarity includes all conditions 
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such as type of contact, extent of 
mixing, heat effects, reactant con- 
centration, temperature, and pres- 
sure. 

For an example of a complex 
situation where several rate con- 
stants for different reactions are 
involved, the reader is referred to 
Smith’s text on kinetics.’ 


Techniques for Complex Reacti: ns 


In many cases—particularly for 
heterogeneous’ reactions where 
catalytic or reacting surfaces are 
involved—an empirical approach is 
needed to organize the data. The 
simplest type of expression of some 
generality might be the rate of re- 
action as a function of some power 
of the reactant, product or diluent 
concentration: 

Rate = k(P4)"(P3)™(P,¢ 

where A and B might be reactants 
and C a product or diluent; P rep- 
resents the partial pressure or con- 
centration of a particular compo- 
nent in the reaction mixture; m, 
n, and o are numerical exponents; 
k is a rate constant for the reac- 
tion. Weller’ suggests such an ex- 
pression for many heterogeneous 
reactions. 

In catalytic reactions, the expo- 
nents for very weakly absorbed 
products or diluents are often zero, 
simplifying the empirical rate ex- 
pression. The exponents indicate 
the apparent order of the reaction 
with respect to the individual com- 
ponents and permit conventional 
experimental techniques for their 
determination (e.g., by varying 
concentration or partial pressure of 
one component at a time). 

In many reactions it is found that 
the exponents do not change ap- 
preciably with temperature over the 
range being studied. Thus only the 
temperature dependence of the rate 
constant must be considered. The 
experimental work may be done on 
a very small section of a catalyst 
bed—a so-called differential reac- 
tor—and the rate expression inte- 
grated over a large reactor in which 
both concentration and temperature 
may vary. 

A more elegant and time-consum- 
ing approach is to postulate prob- 
able mechanisms for a catalytic re- 
action, set up rate equations for the 
steps involved in each probable 
mechanism, and determine which of 
these equations best fits the experi- 
mental data. This procedure as- 
sumes that one step in the series is 
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rate-controlling and its rate equa- 
tion fits the over-all reaction. 

Weller’ discusses this approach 
and its basis and compares the ac- 
curacy of these rate equations with 
empirical equations of the form 
given above. For detailed descrip- 
tion and examples of this type of 
data evaluation, the reader may 
consult Hougen and Watson’s text.’ 

In general the simplified ap- 
proach suggested by Weller, though 
empirical, is preferred for pilot- 
plant work. The primary purpose 
of data organization for a chemical 
reaction is to provide some func- 
tional relationship between time 
and amount reacted at various 
levels of temperature, pressure and 
concentration. This relationship 
can then be used to determine the 
size of reactor needed to evolve the 
desired amount of product in an 
industrial plant. 

The type of data needed to deter- 
mine the kinetic relationships dis- 
cussed above can be obtained in 
laboratory or bench scale equip- 
ment. If we can set up these rela- 
tionships which theoretically per- 
mit us to calculate reactor size for 
a desired throughput and yield, it’s 
obvious that in some cases we can 
dispense with pilot-plant experi- 
mentation and can design a com- 
mercial reactor directly. However 
the primary problem in such an ex- 
trapolation is the lack of assurance 
that identical conditions will still 
exist as reactor size is increased. 
While minor variations as a func- 
tion of size may not affect an ex- 
trapolation of one order of magni- 
tude, these variations can grow to 
serious proportions in the jump of 
several orders of magnitude from 
laboratory to commercial units. 


Data for Physical Processes 


Similar techniques are applied to 
processes which do not involve 
chemical reaction. Here a diffu- 
sional resistance is usually encoun- 
tered and the functional relation- 
ships are often empirical. Data are 
obtained on the time required for 
drying, mixing, absorption, solution 
or flotation under different condi- 
tions of temperature, pressure and 
concentration. 

As in a chemical-reaction process, 
we attempt to evolve a functional 
relationship between time and a 
certain desired effect. The time 
may be expressed as heat transfer 
area, height of packed column, vol- 
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ume of flotation cell or size of dry- 
ing chamber needed for a certain 
volume or weight of material to be 
processed per unit time. Still it’s 
a time-rate relationship dependent 
on the same variables as those 
which affect rates of chemical re- 
actions. 


Time in Experimental Units 


In the preceding discussion time 
has been repeatedly pointed out as 
a critical and important factor. 
Our chemical process industry has 
thrived through the use of highly 
productive, large, efficient units. 
The time required for a reaction or 
process operation measures the po- 
tential productivity of a capital in- 
vestment and the fixed operating 
costs per unit of product. Hourly 
or daily throughput is merely the 
reciprocal of reaction or process 
time. A variation of 10-20% in 
productivity for a given industrial 
plant can create very large differ- 
ences in its profitability. It is ob- 
viously important that we under- 
stand the inherent errors in the 
experimental determination of this 
variable. 

The simplest type of reaction ex- 
periment uses a batch autoclave in 
which reactants are placed and kept 
at a given temperature and pres- 
sure for a certain period of time. 
The autoclave is then opened, and 
the extent of reaction is determined 
by analysis. It sounds simple. But 
the periods during which the auto- 
clave is heated to reaction tempera- 
ture and—after the reaction time— 
cooled so that it may be opened in- 
volve reactions at conditions other 
than those selected for investiga- 
tion. If we know the effect of tem- 
perature on reaction rate we can 
convert the time spent at the lower 
temperatures during heating and 
cooling to an equivalent time at the 
desired reaction temperature. A 
similar adjustment may be neces- 
sary if pressure varies during the 
reaction period. 

Usually these adjustments are 
minor since reaction rates are 
slower at the lower temperatures 
encountered during heating-up and 
cooling-down periods, but there are 
other possibilities. For exothermic 
reaction portions of the reaction 
mass may be heated to tempera- 
tures considerably higher than de- 
sired because of poor heat transfer. 
Then the corrections become quite 
significant. In addition, formation 
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of undesirable products may result. 
Thus, there are problems of deter- 
mining reaction time even in a 
simple non-flow system. 

In a flow system, we have the 
same problem of adjusting for 
variations in temperature and pres- 
sure. Kandiner et al,’ in determin- 
ing time and temperature values 
for a coal hydrogenation pilot plant 
have presented a convenient method 
for tabulating and calculating these 
adjustments. 

Another problem in a continuous 
system is the effect of expansion or 
contraction of reacting mixture vol- 
ume during the reaction. A con- 
traction of volume increases the 
time spent in the reactor, while an 
expansion decreases this. time. 
3rinkley” discusses a mathematical 
approach for correcting reaction 
time for such variations. 

The usual technique is to disre- 
gard these factors and to use space 
velocity instead of reaction time. 
For ideal conditions this value is 
the reciprocal of reaction time and 
is expressed as volumes of feed per 
volume of reactor or catalyst bed 
per unit time. In cases where the 
feed to the system is a partly vapor- 
ized liquid, weight or volume of the 
liquid per unit time per volume of 
reactor (or per weight or volume 
of catalyst) is a time measure. 

Another time measure is that of 
“space-time-yield”—expressed as 
product (volume or weight) per 
volume of reactor per unit time. 
This value is a more complex one, 
involving possible reaction and 
destruction of the desired product 
as well as its formation. Therefore 
it often shows a maximum, which is 
the preferred operating point for 
an industrial plant since it repre- 
sents maximum product yield per 
unit of investment in reactor and 
catalyst. 

Another important problem in 
reaction-time measurement is the 
conversion of data from batch to 
continuous operation. Most engi- 
neers realize that in a turbulent 
continuous system some portions of 
the reactants spend more time with- 
in the reactor than others; there’s 
always a certain amount of by-pass- 
ing. Ham and Coe® and MecMullin 
and Weber” evaluate this problem 
and calculate the effect of using one 
or a multiplicity of completely 
stirred reactors on the reaction re- 
sults for different order reactions. 
Both these results are for series of 
vessels of equal size. Kandiner™ ex- 
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SCALE UP 


include 
sizes 


equations to 
uneaual 


tends these 
series of vessels of 
and evaluates purging times and 
sampling lags. 

Obviously if one assumes piston- 
type flow, the time spent in a reac- 
tor can be easily calculated by di- 
viding the reactor volume by the 
volumetric throughput. Tf we have 
four 1000-gallon tanks in 
and a flow rate of 100 gal./min., 
it will require 4000/100 40 min- 
utes to displace the content of the 
four tanks assuming plug-like flow 
and no mixing within the tanks. 

If we assume complete mixing in 
each of the four tanks and the same 
flow rate, it would require 66 min- 
utes to achieve 90% displacement 
of the original content of the four 
tanks. If we use one stirred tank 
of 4000 gallons and the same flow 
rate, the time required for 90% 
displacement becomes 96 minutes, 
while for plug-flow only 40 minutes 
again is required. These results are 
calculated from curves presented 
by Kandiner™ and give some indi- 
cation of the effect of using stirred 
reactors. 


series, 


Seale-Up Techniques 


Most chemical engineers have 
become accustomed to making ex- 
trapolations of data from small lab- 
oratory-scale experiments to large- 
scale industrial applications. The 
entire fund of information compiled 
by the study of unit operations con- 
sists of such extrapolations. Each 
time an engineer uses a Reynolds 
number to calculate a pressure drop 
he is, in effect, extrapolating data 
from the laboratory results of 
Reynolds, Stanton and _ Powell, 
Nikuradse and a host of other ex- 
perimenters who have developed the 
correlations currently in use. This 
type of extrapolation has become 
so well-accepted that it is not even 
considered to be an extrapolation 
process. 

We are all familiar with less-un- 
derstood unit operations for which 
our correlations are not as accu- 
rate. This is another way of saving 
that we find them more difficult to 
extrapolate. When chemical reac- 
tions are combined with a unit op- 
eration, our difficulties are in- 
creased—the extrapolation is more 
involved. 

As previously stated, the first 
problem is to understand the effects 
of all process variables. 





SCALE UP .. 


A. Cylindrical Tube Scaled-Up With... 


Geometrical similarity—linear dimensions of large tube r times those of small. 


Dynamic similarity—Reynolds numbers equal in both tubes. 


Parameter 
Internal diameter d 
Length 
Velocity 


Volumetric throughput 


Reactor volume 


Contact time 
Surface area 


Surface area/volumetric 
throughput 


The second problem is to realize 
the changes caused by increasing 
the scale of our operation to the 
industrial unit. We’ll consider here 
several typical examples which may 
assist in solving other problems. 


Criteria for Scaling I P 


In order to properly scale up a 
chemical system we must set up 
some basis for maintaining a rela- 
tionship between the results in a 
small system and those to be pre- 
dicted for the larger system. We 
have previously presented tech- 
niques for evaluating yields of de- 
sired product as a function of 
throughput and process variables. 

It’s been mentioned that some re- 
action velocities depend more on 
physical or diffusional conditions 
than chemical reaction rates. In 
many endothermic reactions the re- 
action rate may depend on the rate 
of heat transfer. For others the 
rate may depend on diffusion of 
products or reactants through a 
gaseous or liquid film. For still 
others the important factor is only 
the rate of the chemical reaction 
itself. 

The effect of temperature on the 
over-all reaction rate is one guide 
to determining the critical or rate- 
controlling step. Similarly, the ef- 
fect of added turbulence determines 
the extent of diffusional or other 
film-type resistance. 


Small System 


Large System 


S Q = r(s/q) 





Considerable information has 
been published on setting some 
basis of similarity for the trans- 
ference of results from small to 
large equipment. Damkohler” sug- 
gests five dimensionless groups 
which can be used as a means of 
equating conditions in large and 
small reactors. These would be used 
to denote reaction similarity as we 
utilize Reynolds numbers to denote 
equivalence of turbulence in vari- 
ous systems. 

Johnstone” discusses the work of 
Damkohler and suggests that the 
number of dimensionless groups 
can be reduced by including the 
Arrhenius relationship which re- 
lates reaction rate and temperature. 
He suggests the following groups 
for homogeneous and heterogene- 
ous chemical reactions. 

Homogeneous reactions — For 
first order reactions the dimension- 
less groups are: (at) and (E/RT) 
where x; = a constant having the dimen- 

sions of the velocity constant 
for a first-order reaction, 7'~ 
= reaction time, 7’. 
Y = energy of activation, ML?7*- 
R = gas constant, ML*T-*9" 
T = absolute temperature, 0. 

The dimensions are the familiar 
M, L, T, §@ representing mass, 
length, time and temperature. 

For reactions of higher order the 
groups become: (X,qa, » Gab) 
and (E£/RT), where n denotes the 
order of the reaction and a,.... a, 
denote concentrations of reactants. 


Derivations 


For equal Reynolds numbers and the same fluid 
in both the tubes, the Reynolds numbers re- 


duce to: 


du = | =rdU 


The dimensions of X vary with the 
reaction order as do the dimensions 
of the velocity constant. 
Heterogeneous reactions — Here 
a term is introduced to represent 
the quantity of surface available to 
the reaction and the dimensionless 
groups become: 
(X,,a1, de a,ot) and (E/RT) 
where X, = constant with varying dimen- 
sions depending on apparent 
order. 
——— energy of activation, 
M 2, 
gas constant, ML*T6@". 
absolute temperature, 6. 
concentrations of substances 
A, Az: + -, ML-. 
reaction time, 7’. 
interfacial surface 
unit volume of system, L 
If the dimensionless groups for 
a large and small system are equal, 
then chemical similarity is con- 
sidered to exist. This is achieved 
in a homogeneous system when the 
initial concentrations, time and 
temperature are equal. For a hete- 
rogeneous system the product o f, 
initial concentrations, and tempera- 
ture shall be equa] at all points. 
Damkohler achieves similar re- 
sults in considering this problem. 
His requirements for chemical 
similarity are: time of reaction 
should be equal; temperatures 
should be equal; the surface heat 
losses from large and small systems 
should be the same proportion of 
the total heat input. Actually the 
last requirement refers to those 


area per 
1 
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scale-up cases where heat transfer 
rates affect the control of tempera- 
ture. 

Thus far we have not considered 
at all the problems of those reac- 
tions in which diffusion—or ‘“dy- 
namical resistance” as Johnstone 
suggests—is a controlling factor. 
Laupichler“ considers the rate of 
the water-gas reaction, a_ hetero- 
geneous second-order reaction, to be 
governed by a term equivalent to 
Aot. The value 1/A is the total re- 
sistance to the reaction and con- 
sists of two terms: 
| ' 


D 


I 


where / 


velocity or rate constant of the 


reaction. ; 
mean concentration ol 
vapor. 

5 = thickness of streamline film on 
catalyst surface. 

D = diffusion coefficient of carbon 
monoxide through the gas film. 

Thus 1/kC,, is the “chemical re- 
sistance” which will vary only with 
temperature and reactant concen- 
tration, while §/D is the dynamical 
resistance which will be affected by 
the turbulence or by 
changes in Reynolds number. If 
the reaction depends on a_ heat 
transfer rate, the dynamical resist- 
ance may be expressed as 4/K, 
where K is the thermal conductivity 
of the fluid film. 

The relative effect of each resist- 
ance is an important scale-up con- 
sideration. In effect this statement 
reverts to our previous discussion 
of the “rate-controlling” step, but 
more definitively and exactly. 

If the chemical reaction rate is 
low, the resistance due to dynamic 
considerations may be disregarded. 
Then the scale-up problem may only 
require that we maintain similar 
temperatures and contact times in 
the small and large plant with di- 
mensional and dynamic considera- 
tions being disregarded. 

At high temperatures or with 
rapid reactions, the problems of 
dynamic similarity in both large 
and small plants are the critical 
ones. The most difficult situation 
occurs when both resistances are 
appreciable. Then the design of the 
pilot-plant reactor usually must be 
a compromise between competing 
similarities, and therefore extra- 
polation becomes more difficult. 


water 


degree of 


Effects of Changes in Size 


All engineers have at some time 
or another considered the effect of 


enlarging an experimental unit to 
increase its permissible production. 
Often the effects are predictable 
and understandable; occasionally 
an “exception” is encountered. 
Usually the so-called exception is 
merely a case where all effects of 
the enlargement were not con- 
sidered nor completely understood. 
To illustrate this possibility, we 
have calculated several examples of 
the effects of size changes. 

Example A—The first example 
shown in the table considers two 
cylindrical tubes, the larger of 
which is r times the smaller. We 
have postulated geometric similar- 
ity, which requires that the ratio 
of any corresponding dimensions in 
the two systems be equal to the size 
ratio r. If we further postulate dy- 
namic similarity (equal Reynolds 
numbers), we completely fix all 
characteristics of the system. 

The veloeity in the large tube is 
1/r times the velocity in the small 
tube. Also the contact time in the 
large tube is 7° times that in the 
small tube, for these conditions. 

Let us consider what this means 
in regard to scale up of a pilot-plant 
reactor which is a 1l-inch diameter 
tube 5 ft. long. For a 10-fold in- 
crease in size (r 10), we would 
have a 10-inch diameter reactor 50 
ft. long with a volumetric through- 
put 10 times the smaller unit. This 
would give us equal Reynolds num- 
bers in both small and large units, 
but a contact time in the large unit 
100 times that in the smaller. 

If we want to get equal contact 
or reaction times in the large and 
small reactors, the length of the 
larger tube must be reduced by a 
factor of 100 to 0.5 ft. However a 
reactor with these dimensions (10- 
in. diameter by 0.5 ft. long) is not 
too satisfactory. We can see at once 
that if we desire to maintain con- 
stancy of reaction time and Reyn- 
olds number in a scale-up, the small 
tubular unit must be longer than 
the larger unit. 

In the example we have a reac- 
tion or physical change in which 
dynamical resistances are of im- 
portance. If we’re concerned with 
heat transfer through the wall of 
the small reactor, another problem 
arises in the case of the larger unit. 
For example, the wall surface area 
in the larger reactor for equal con- 
tact times expressed as surface 
area per volumetric throughput of 
reactants is 5 that of the small sys- 
tem. Thus we must insert addi- 
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tional heating or cooling surface 
area into the larger reactor to ob- 
tain equivalent results. 

Example B—For this example 
we’ve chosen a system described by 
Johnstone and Thring” in their text 
on scale-up methods. Here we have 
a system in which reactants are fed 
into a tube where a homogeneous 
reaction is taking place. The effect 
of turbulence is considered to be 
negligible. For chemical similarity, 
though, the temperature and con- 
tact time must be identical in both 
large and small units. In order to 
have equal contact times, the initial 
and final pressures should be the 
same in both large and small units. 

In Example B we’ve shown the 
relationships between feed rates, 
diameter and coil length that must 
exist for the assumed conditions. 
It’s evident that no geometrical or 
dynamic similarity exists. The 
ratio of large and small diameters 
is considerably greater than the 
ratio of lengths of the large and 
small coils. Though the Reynolds 
numbers are different, it’s assumed 
that turbulent flow exists in both 
coils. 

If we examine Example B a bit 
more critically, we can appreciate 
that even for chemical similarity 
there’s chance of scale-up problems. 
If we assume a volumetric through- 
put ratio (Q/q) of 100 (i.e., large 
system to handle 100 times the 
throughput of the small unit), the 
diameter ratio (D/d) of the tubes 
would be (100)° 6.75. The 
length ratio (L/l) would be 
(6.75)°** 2.18. 

The (surface area per unit volu- 
metric throughput) ratio—(S/Q) 
(s/q)—caleulates as 1/6.75 
0.148. And the Reynolds number 
ratio (Nx./Ne-) = (6.75)** 14.8. 

The heat transfer coefficient 
would be greater in the larger sys- 
tem, but not sufficiently greater to 
compensate for the smaller area 
available per unit of throughput. 
This can be calculated by assuming 
that the Nusselt number will vary 
as the 0.8 power of the Reynolds 
number. 

If (HD/hd) is the ratio of Nus- 
selt numbers for the two tubes: 

(HD/hd) = (14.8)°:? = 8.65 


Since (D/d) = 6.75, 


(H/h) 


(HS/Q) 


(i whee (1.28) (0.148) = 0.19 
18/q 


Then 


If the reaction under considera- 
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B. Circular Cracking Coil Scaled-Up With... 


Turbulent flow in both coils. 
Equal pressure drops, temperatures, and contact times in each coil. 


Parameter Small System Large System Derivations 


Internal diameter d D = d(Q/q)"" For equal contact times: L = l(U/u) (1) 


l(D/d)*-"! For turbulent flow, the friction factor can be ex- 


Length 


Velocity 


Volumetric throughput 


Reactor volume 
Contact time 
Surface area 


Surface area /volumetric 
throughput 


Reynolds number 


tion is one which requires addition 
of heat—such as thermal cracking 
of petroleum fractions—the larger 
area available for heat transfer per 
unit quantity of reactants in the 
pilot plant would permit a lower 
temperature differential across the 
tube wall than that needed for the 
larger unit. This condition would 
exist in spite of the slightly higher 
film heat transfer coefficient in the 
larger unit. 

The higher wall temperatures 
needed in the larger unit may cause 
coking at the tube wall and other 
undesirable effects not observable 
in the pilot-plant unit. To avoid 
such a possibility, additional test 
work should be included in the pilot- 
plant program to investigate this 
effect of higher tube-wall tempera- 
tures on operability and product 
distribution. 


Heterogeneous-System Examples 


While conditions for chemical 
similarity have been discussed for 
heterogeneous reactions, it should 
be appreciated that quantitative re- 
lationships for reaction velocity in 
such systems are not well-estab- 
lished. It’s often difficult to obtain 
equations governing the adsorption 
of products and reactants at cata- 
lyst surfaces. Often dynamical re- 
sistance is the primary rate-con- 


136 


qd tp 


= u(D/d)™ 


q(D ‘d)?* 


v( D/d)?*! 
vv 


= s(D/d)'-* 


(s q) (D d) 





rdu nre(D d)t-4l 


trolling factor, Another problem in 
heterogeneous reactions is that the 
interfacial area may be mobile and 
variable, as in a liquid-gas system. 
In such reactions it’s difficult to en- 
sure that a relationship is main- 
tained between the pilot plant and 
the industrial system. 

Example C-1—Here we are con- 
sidering a heterogeneous system in 
which there’s a fluid reacting on a 
solid catalyst. In this case it’s pos- 
sible to calculate the solid surface 
interface which has been desig- 
nated as o. As indicated in Example 
C-1, geometrical similarity has been 
assumed extending even to the di- 
ameter of the catalyst granules. 

If it’s desired to maintain chemi- 
cal similarity—equality of the di- 
mensionless group (X,@,, d2.... 
a, o t)—the contact time in the 
smaller system is shorter than that 
in the larger by the linear dimen- 
sional ratio of the two systems. 
This is compensated by the greater 
-atalyst interfacial surface area in 
the smaller system. The velocity in 
the two systems is identical. 

There are some obvious difficul- 
ties in making the above analysis. 
The assumption that the geometric 
surface of the catalyst is the im- 
portant criterion governing the ex- 
tent of reaction is open to question. 
In many cases the surface area is 
more a function of catalyst weight 


For turbulent flow and equal pressure 
Darecy’s equation gives: 


pressed as a function of the Reynolds number: 
f = 0.04(nz,)-" 


and F = 0.04(Npr-)~*'® (2) 
drops, 


fl2/d = FLU2/D (3) 


Combining equations (1), (2) and (3) gives: 
= u(D/d)" 


L = (D/d)** = (4), (5) 


and 


From equations (4) and (5), other parameters for 
Example B are derived. 


or actual volume than of geometric 
surface. 

Manufacture of two sizes of 
catalyst granules often introduces 
particle density differences for the 
two sizes with major differences in 
activity. For this reason it’s wiser 
to utilize commercial catalyst par- 
ticles in a pilot-plant program. 
This does not allow complete geo- 
metric similarity, but it eliminates 
a source of difference that’s often 
difficult to analyze. It’s assumed 
that the ratio of catalyst-bed pres- 
sure drop to inlet pressure is small 
enough to have an insignificant 
effect on contact time. 

Example C-2—It’s important and 
worthwhile now to consider the 
heat transfer and fluid film condi- 
tions of the system in Example C-1, 
as shown in Example C-2. Here the 
industrial unit is an uncooled re- 
actor where the only heat removal 
is through natural convection from 
the external wall. The major re- 
sistance to heat removal is probably 
represented by the coefficient of nat- 
ural convection. 

Thus, as developed in Example 
C-2 in the table, for uninsulated re- 
actors with geometrical and chemi- 
cal similarity the heat loss per unit 
of throughput is the same in the 
large and small units. This is an 
important factor in simplifying 
scale-up of such a unit. Of course 
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C. Heterogeneous Reaction System 


1. Cylindrical reactor with .. . 
Geometrical similarity, including diameter of solid catalyst granules—linear dimensions 


of larger system r times those of smaller system. 
Chemical similarity—equal dimensionless groups (X,q;, a) .. .a,ct). 
Any type of reactor cooling—e.g., natural convection from reactor outer shell, water jacket 


surrounding reactor, or tubes or coils inside reactor. 


Parameter Small System Large System Derivations 


D=r For chemical similarity, and equal temperatures 
and reactant concentrations (X 
then the value of the dimensionless 


Internal diameter d 
nf. de A, 18 


Length } } constant), 
group ot must be « qu al in both systems 


Reactor volume —. q2] ry 
Contact time in small system 
Catalyst granule diameter 1 , 
Contact time in large system 
Catalyst surface area per 7 7, /T 
’ 
unit reactor volume Also, of 
Volumetric throughput Thus, Q 


Velocity 


Contact time 





2. Same system as in C-l with... 
Reactor cooled only by natural convection from external wall. 


Parameter Small System Large System Derivations 


Major heat removal resistance is represented by a 


External surface area 
The only in- 


natural convection coefficient. 
ternal condition affecting this is temperature, 


Surface heat loss coeffi- 
Therefore, we 


cient/external area which is equal in both systems 
can assume equal heat loss coefficients. 


Surface heat loss 


Heat loss/volumetric 





throughput 


3. Same system as in C-l with... 
Reactor cooled externally by surrounding water jacket. 


Parameter Small System Large System Derivations 


Gas film is major heat transfer resistance—its 


Modified Reynolds number (“2\(*) Nr. Nl Re coefficient as function of modified Reynolds 


7 bh 
number: 


Heat transfer coefficient 
(6 = a constant) 


For small system: / constant 


and, ne- (d.up/p 


Heat transferred per unit 
volumetric throughput 8 For large system: H = (6 ‘re)°?; b=constant 
and, Nr. (DQ/D*)(4p/ru 


Then: (H/h) =(d/D)(Npe- 
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D. Heterogeneous Reaction System Scaled-Up With... 


Chemical similarity. 


Catalyst particles of equal size in large and small systems. 
Volume of larger system r times volume of smaller system. 


Parameter 
Reactor volume 
Catalyst diameter 


Catalyst surface area pet 
unit reactor volume 


Volumetric throughput 
Contact time 


Velocity 
Geometrical similarity 


Equal velocities 


Internal diameter 
Geometrical similarity 
Equal velocities 


Length 
Geometrical similarity 
Equal velocities 


this example assumes that catalyst 
activity is proportional to catalyst 
geometric surface, and 
dimension group really 
chemical similarity. 

Example C-3—A different result 
is obtained if the catalytic reactor 
requires cooling through the use of 
water jackets or water-tubes within 
the catalyst bed, as in Example C-3. 

Under such conditions the major 
resistance is represented by the gas 
film coefficient, which is a function 
of a modified Reynolds number 
within the catalyst bed. Leva et al. 
have correlated the gas film coeffi- 
cient for cooling in packed tubes by 
an approximate relationship: 


signifies 


dG 
h=04— - 
where h is the film coefficient based 
on tube surface; d is the tube di- 
ameter (reactor in this case); d, 
is the particle diameter (catalyst 
granule here). Thus (“ @) is a 
be 
modified Reynolds number. 

From the relationships derived 
for this example, in a large unit 10 
times the linear dimension of a 
pilot-plant system, the heat trans- 
ferred through water cooling of the 


Small System 


that our 


Large System 


Derivations 


J For chemical similarity of terms must be equal (see 


D 





external shell per unit volumetric 
throughput of reactants would be 
10°* or about 4 that obtained in the 
small unit. 

Example D—Here we've elimi- 
nated the assumption that catalyst 
activity and geometric surface area 
are identical by using similar cat- 
alyst particles in both small and 
large units. We have retained the 
volume ratio between units of 7 
used in Examples A through C. 

For equal contact times the vol- 
umetric flow rate in the large unit 
is 7° times the flow rate in the small. 
For geometrical similarity (equal 
length to diameter ratio for both re- 
actors), a higher velocity is ob- 
tained in the larger unit. This would 
result in higher Reynolds numbers 
and different heat transfer rates 
and pressure drops for the larger 
unit. However, if the diameter ra- 
tio of the two units were r*” and 
the units were equal in length, then 
velocities would be equal as would 
the Reynolds numbers. 

For two tubes of geometric sim- 
ilarity, charged with identical cata- 
lyst particles, the heat transfer con- 
ditions are not. similar. The 
surface heat loss by natural convec- 
tion per unit of throughput in the 


And, o, 


Thus, Q 


Example C). 
Contact time in small system 


Contact time in large system = T 


oT =o,T 


Then, v/q 


rq and 


smaller unit would be r times the 
amount in the larger unit. 

The heat transfer coefficient for 
the gas phase in the larger unit 
would be r°* times the smaller unit. 
The heat transferred per unit vol- 
umetric throughput in the smaller 
unit (for gas-phase resistance con- 
trolling) would be 7'* times that in 
the larger unit. This calculation is 
made as shown in Example C, and 
assumes that the tube wall is used 
as the cooling surface. 

Use of industrial catalyst parti- 
cles in a small reactor requires some 
care in avoiding excessive “wall ef- 
fects.” The diameter of the catalyst 
tube should be at least six to eight 
times the diameter of the particles. 
Since industrial catalyst pellets are 
usually at least } inch to % inch in 
diameter, the experimental unit 
must therefore not be smaller than 
2 to 24 inches in internal diameter. 
This requirement is similar to that 
suggested for pilot-plant fraction- 
ator or absorber column packing. 

Example D can also be considered 
from the point of view of a fluidized 
catalytic reactor. The importance 
of the fluidized technique has been 
amply demonstrated in many proc- 
esses. Usually the catalyst particles 
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are identical in both industrial and 
pilot-plant units. 

If we consider the situation for 
identical catalyst in geometrically 
similar tubes as shown in Example 
D, we realize at once that the differ- 
ence in velocity is a very important 
factor. Tests made in a small re- 
actor cannot always be scaled up. 

For a diameter ratio of 20-30 
between small and large units, the 
velocity in the large unit will be 
20-30 times that in the smaller unit. 
This would be beyond the fluidiza- 
tion range for the catalyst particles, 
and they would be carried out of the 
larger unit. A decrease in velocity 
would result in a different contact 
time for the large unit. 

This situation has been resolved 
in two ways. Some experimental 
units have been operated with me- 
chanical stirring of the fluidized 
bed to permit using low velocities. 
Another alternative is to have the 
experimental unit sufficiently long 
to avoid excessive velocity varia- 
tions between large and _ small 
systems. 


Unit Operations Scale-Up 
I 


While the discussion on scale-up 
techniques has been oriented to- 
wards systems involving chemical 
reactions and equipment for such 
processes, the same general ap- 
proach is applicable to scale-up of 
unit operations and other processes 
involving physical changes. The 
difficulties encountered in scaling 
up heat transfer and other diffu- 
sional and transport processes has 
been mentioned in the discussion. 
We can use Examples A through D 
to evaluate the scale-up effects on 
heat transfer or other diffusional 
processes where the film thickness 
at a surface is the controlling fac- 
tor. The Reynolds number can be 
considered as a measure of this 
thickness. 

A similar approach to the prob- 
lems of scaling up mixing equip- 
ment has been presented’ by 
Jordan.” In his illustration the 
Nusselt group with the film coeffi- 
cient of heat transfer is found to be 
a function of the modified Reyn- 
olds number. He points out that the 
ratios of impeller speeds in two 
geometrically different systems de- 
pends on the functional relation- 
ships between the desired result 
(Nusselt group here) and the Rey- 
nolds number. He thus indicates 
that the common approach to scale- 
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up of mixing equipment—constancy 
of power input per unit volume- 
may not always hold. 

Only if the desired result varies 
as the 0.75 power of the Reynolds 
number will the power input per 
unit volume be identical for both 
large and small units. Often such a 
relationship does hold—e.g., most 
heat transfer rates in mixing equip- 
ment do vary as the 0.6-0.8 power of 
the Reynolds number. 

Unit operations involving equi- 
librium stages or plates such as 
fractionation, absorption or extrac- 
tion can usually be projected to the 
industrial scale without pilot-plant 
study as we’ve mentioned before.” 

The use of simple models is a 
“scale-down” technique which is 
applicable to many physical proc- 
esses. Again the unit operations for 
which these methods can be used 
have been discussed.” In all cases 
we should be certain that our model 
is a truly representative one. For 
example the use of a unit filtratien 
area is a quite common method for 
evaluating the performance of an 
industrial filter. The particles and 
the fluid-solid mixture fed to our 
pilot-plant system must be identical 
to those processed on the industrial 
scale. The geometry of the filtra- 
tion unit and the turbulence in the 
slurry chamber are important. 


Extrapolating Corrosion Effects 


Another important area for pilot- 
plant investigation is the determi- 
nation of economical materials of 
construction. In many cases, the 
pilot plant is built with this factor 
as its primary purpose. The step 
from the glass equipment of the lab- 
oratory to the use of standard con- 
struction materials is important. 

There is a tendency to oversim- 
plify the corrosion problem in the 
pilot plant by considering that the 
effects of corrosion and erosion in 
the pilot plant are exactly indicative 
of the industrial-scale effects. The 
problems of the chemical reactions 
causing deterioration of materials 
of construction must be considered 
in the same manner as the reactions 
which form the products. Scale-up 
of various items of equipment may 
change the velocities and concentra- 
tions of materials in such a direc- 
tion as to seriously increase the 
rates of corrosive reactions. Varia- 
tions in heat transfer conditions on 
scale-up may result in higher metal 
temperatures at some points. 
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For example, consider a simple 
boiler tube in a power plant. The 
type of water passing through this 
tube, its velocity of flow and the 
temperature can easily be simulated 
to evaluate the corrosion rate under 
operating conditions. It is much 
more difficult to simulate the heat 
transfer rate through the wall of 
the tube and the surface properties 
of the tube which exist under nor- 
mal boiler operation. Yet these 
conditions probably affect corrosion 
rates of tubes in commercial boilers. 


Design Pilot for Scale-Up 


Size variation effects between ex- 
perimental and industrial units in- 
dicate the importance of consider- 
ing scale-up problems in pilot-plant 
design. One can simplify these 
problems by evaluating the situa- 
tion in advance. The scope of this 
discussion is not sufficient to in- 
clude all factors for every process. 
We'll tell some of the difficulties 
which may be encountered trying 
to satisfy all conditions dictated by 
the various similarities. One must 
realize that similarities are not ex- 
act values, particularly for hetero- 
geneous reactions. 

Bosworth” discusses the problem 
of the difficulty of satisfying all the 
dimensionless terms suggested by 
Damkohler. He concludes that it’s 
only possible to obtain complete 
similarity bétween experimental 
model and industrial prototype by 
varying catalyst activity or by 
using geometrically dissimilar 
units. The same result has been 
demonstrated in our discussion. 
The design of the model and its re- 
lation to the industrial unit will 
vary with the dominant factor 
which regulates the process. 

In each of our examples we've 
considered a different situation and 
evaluated the parameters and their 
effects. In the first system the de- 
sign criterion was geometric and 
dynamic similarity. It was shown 
that the experimental system—a 
tubular unit—should be consider- 
ably longer than the industrial unit 
to permit equal contact times. If 
heat loss from the tube surface is a 
critical factor, adiabatic windings 
will be needed to control this lIcss 
in the smaller unit due to its larger 
surface area per unit volume. 

A similar situation in the length 
of the pilot-plant unit was noted in 
the second system, where equal 
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SCALE UP . 


pressure drops across the reactor 
were maintained in both systems. 
Again in the last example we noted 
considerable advantage in a pilot- 
plant reactor of greater length. The 
only exception was Example C. 
Most pilot-plant reactors are too 
short to obtain simplified scale-up 
relationships. A long, thin experi- 
mental reactor does introduce op- 
erating problems of temperature 
control and difficult clean-up and 
maintenance, but the ease of scale- 
up is considered much more impor- 
tant in the over-all picture. Actu- 
ally there’s considerable advantage 
in the use of a pilot-plant reactor of 
length equal to the projected indus- 
trial unit. This is equivalent to us- 
ing an element of the industrial 
unit as our model or test system. 
Many industrial processes have 
been developed by such techniques. 
The first Houdry cracking reactors 
were essentially a bundle of small 
tubes containing catalyst, heated 
by a fused salt bath. The German 
Fischer-Tropsch reactors were 
similarly designed as was the 
Downs converter for phthalic an- 
hydride production. In all these 
cases the experimental unit con- 
sisted of a single tube while the 
industrial reactor had many tubes, 
each identical to or larger than the 
original experimental unit. Both 
reaction time and heat or material 
transfer were important factors. 
These cases are similar to our Ex- 
ample D, where we find that both 
velocity and contact time can be 
kept identical by tubes of similar 
length and_ suitable diameter- 
throughput-volume ratios. 


Tips for Using Elements 


Industrial unit elements as test 
systems are often used for many 
unit operations. The common 
tubular heat-exchanger is made of a 
number of tubes-—each easily cap- 
able of being an experimental sys- 
tem for finding the appropriate film 
coefficient. Screens and filters are 
designed based on the action of a 
section or unit area in an experi- 
mental system. 

Care must be taken that the flow 
distribution and surface or wall 
effects are similar. It is simple to 
evaluate one tube of a tubular re- 
actor or heat exchanger. Consider- 
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ably more thought must be given to 
the experiment where the pilot unit 
is a section of a much larger di- 
ameter reactor. Though the wall of 
the experimental unit may be a 
heat transfer surface, it must be re- 
membered that a different situation 
can exist in the larger unit if heat 
transfer surfaces of different shape 
and spacing are required. 

Where highly exothermic reac- 
tions are being investigated, a good 
value to determine is the maximum 
distance which can be allowed be- 
tween a catalyst particle and the 
nearest heat exchange surface. This 
value will eliminate much uncer- 
tainty about the safe design of the 
industrial unit. For an adiabatic 
reactor, the small unit must be de- 
signed so that the rate of heat loss 
can be controlled to simulate that 
of the larger unit with its lower 
surface per unit throughput. 

Where heat must be supplied to 
the reactor, the problem is a bit 
more difficult. In an_ elementa! 
model, the maximum allowable dis- 
tance from a heating surface can 
be determined. For furnace design, 
one of the parallel furnace tubes 
can be used as a pilot unit. In the 
second article” in this series, such 
a case was described (the develop- 
ment of an acetic-anhydride-from- 
acetone-process). Here the same 
size furnace tube was used in the 
pilot plant and the large multi-tube 
production furnace. 

In experimental work with dense- 
phase fluidized beds, velocity limita- 
tions imposed by such a system are 
an added factor. If in scaling up 
the experimental unit the length is 
increased, there’s an excellent pos- 
sibility that the velocity increase 
will cause excessive carryover. A 
further complication is decrepita- 
tion of catalyst particles. Again 
it’s very important that the experi- 
mental-unit length approach that of 
the production unit. 


Point-Conditions Important, Too 


The same problems in the scale- 
up of chemical reactions must be 
solved also for physical changes. 
Where separation or transport 
processes must be evaluated on a 
pilot-plant scale, the techniques dis- 
cussed for chemical reactions can 
be utilized. 


Get your copy of the 32-page reprint that includes this report and the prior pilot 
Circle Reprint No. 127 on the Reader Service Card (page 197). 
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In many cases, though, a more 
serious difficulty arises. Changes in 
size and geometry may affect the 
average conditions in a uniform and 
predictable manner. But the effect 
on conditions at some specific points 
may have unpleasant results. 

An example of such a situation 
might be a corrosive reaction on 
the wall of the vessel or conduit. If 
conditions exist at some point in the 
system which increase the rate of 
such a reaction, serious failures in 
the industrial system can result. 
Another example is carbon forma- 
ticn in a high-temperature system. 
A point-condition may exist which 
can plug the system just as effec- 
tively as a major oversight in the 
over-all scale-up. 

System scale-up is far from an 
exact science, although one cer- 
tainly can use scientific techniques 
in its accomplishment. Possibly the 
need for some “guessing” and the 
satisfaction at occasionally guess- 
ing right are the spicy ingredients 
that attract so many of us to the 
problems of the pilot plant. 


REFERENCES 


1. Nelson, A .. “Petroleum Refinery 
Engineering,” < “d., p. 651, MeGraw- 
Hill Book Co., York (1958). 

2. Weller, S., M. G. Pelipetz and § 
Friedman, Ind. & Eng. Chem., 43, pp. 157: 
1579 (1951). 

3. Pelipetz, M. G.. J. R 
and E. L. Clark, Ind. € 
p. 866 (1952). 

4. Smith, J. M., “Chemical Engineering 
Kinetics,” pp. 62-66, McGraw-Hill Book 
Co., Ine., New York (1956). 

5. Weller, S., A..Ch.E. Journal, 2, pp 
59-62 (1956). 

6. Hougen, O. A. and K. M. Watson 
“Chemical Process Principles,” Combined 
Volume, pp. 943-957, John Wiley & Sons, 
Inc., New York (1950). 

7. Kandiner, H. J., R. W. Hiteshue and 
bb. L. Clark, Chem. Eng. Prog., 47, p. 392 
(1951). 

8. Brinkley, 
Chem., 40, p. 30: 

9. Ham, A. & 
Met. Eng., 19, p. : s 

10. MacMullin . i. M. Weber, 
r., Trans y 409 (1935). 

. Kandiner, Chem. Eng. Prog., 
. 383 (1948). 

2. Damkohler, G., Z. Electrochem., 42, 
p. 846 (1936). 

13. Johnstone, 
Inst. Chem. Engrs. 
(1939). 

14. Laupichler, F. G., Ind. € Eng. Chem.. 
30, p. 578 (1938). 

15. Johnstone, R. Edgeworth and M. W 
Thring, “Pilot Plants, Models, and Scale 
Up Methods,” McGraw-Hill Book Co., Inc., 
New York (1957). 

16. Leva, M., M. Weintraub. M 
mer and E. Ll. Clark, Ind. &€ Eng 
40, p. 747 (1948). 

17. Jordan, D. G., “Chemical Pilot Plant 
Practice,” pp. 36-47. Interscience Publish- 
ers, New York (1955). 

18. Clark, FE. L., Chem. 
2, 1958. p. 119. 

19. Bosworth, R. C. L., Trans. Faraday 

. 899 (1947). 
s. L., Chem. 


Salmon, J. Boyer 
Eng. Chem., 45, 


Ind. &@ Eng 


3. Coe, Chem. and 


R. Edgeworth, Trans 
(London), 17%, p. 129 


Grum- 
Chem.. 


Eng., 65, June 


Eng., 65, June 


PRICE $1 


CHEMICAL ENGINEERING 





CE Cost File—\ 
H. J. De Lamater, Chairman 
AACE Heat Exchanger Cost Committee 


Cost of U-Tube Heat Exchangers 


First of series based on Am. Assn. 


—Cost FOB fabricator, dollars 





_ Design basis-304 SS 
100 psi. shell & tube 

-——_+- 304 SS tube sheets, 

(3 OD x 18 BWG, = A pitch) 


F——T Steel pipe shell ; — 


“-honnel tyhes 


Whitlock type “R”’ 
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Heat transfer area, sq. ft 


«—Cost FOB fabricator, dollars 
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sheets; 300 F. design temp 
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Removable bundle 
exchangers 
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50 psi. shell & tube, 500 F. 
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Cost reference date: Jon 1968 }°0 
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Heat transfer area, sq. ft 
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Use Graph to Design for 


Intersection Gives Optimum No. of Stages, Extraction Factor and Recovery 
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Optimum Economic Extraction 


Now you can determine optimum economic values for variables in coun- 


tercurrent, multiple-stage operations. One graph solves the equations. 


ROBERT S. OLSON, Project Leader, Research Dept., Dow Chem. Co., Pittsburg, Calif. 


™OLVENT extraction, decantation and absorption are 

S often set up as countercurrent, multiple-stage op- 
erations. Effectiveness of these operations is fixed by 
the feed ratio, distribution coefficient and number of 
theoretical stages. 

You can determine optimum operating conditions 
for any of these systems by calculating the efficiency 
at several values of the operating variables. This is a 
long, tedious and time consuming procedure. 

In many systems, you’ll find the distribution is linear 
or nearly so; i.e., y mx. This means you can find 
the optimum design point mathematically. 

There’s an equation’ to calculate the optimum num- 
ber of stages. Unfortunately, it’s very complex and 
requires repetitive calculation. 

Graphs are also available* for determining the op- 
timum feed ratio and number of stages for extraction 
columns at a given recovery. These graphs are limited 
because of the assumptions made and because you must 
pick a figure for the recovery. 

On top of this, neither the equation nor the graphs 
gives a design based on incremental investment. 


Chart Solves Equations 


When the distribution is linear, recovery R is related 
to the extraction factor F and the number of stages 
by the Kremser relationship: 


Nomenclature 


Feed rate of phase XY, gpm. 

Feed rate of phase Y, gpm. 

Extraction factor, mB /A. 

Feed. 

Capital investment, §$. 

Distribution coefficient, y /x. 

Terminal stage. 

Number of theoretical stages. 

Recovery, (xr — Xv)/(Xr — Yyr/m). 

Value of recovered material, $/day. 

Cost of stages, $/day/An. 

Cost of extraction factor, $/day/AE. 

Phase solute is removed from. 
Concentration of solute in phase X, 1b./gal. 
Phase solute is transferred to. 
Concentration of solute in phase Y, 1b./gal. 





mT BIS 


c~k 
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Here, the extraction factor E (mB/A) and re- 
covery R = (ap, — Xn) /(%r — Yr/m). Taking the par- 
tial derivatives of Eq. (1) gives the optimum design 
points. 

Optimum design with respect to the number of 
stages n: 


oR [ (E4)(E —-1l)InE 
on (En) — 1)? 


Optimum design with respect to the extraction factor 


E: 
oR sf (nE™ 1+ 1)(E*) +1 
oF (E41 — 4)? 


In Eq. (2), we have the optimum recovery with re- 
spect to the number of stages. Increasing the number 
of stages increases the recovery. Any increased cost 
due to increasing the number of stages must equal 
the greater value of the increased recovery: 
ds dr (4) 





Multiplying Eq. (4) by (dR/dn) and rearranging, 
gives: 
(ds dn) 


aR/dn = S/d) 
dr/dR 


At optimum conditions: 


oR lim (40/2) 
on . (Ar/AR) 


_ increase in cost with addition of n 
increase in value with increase in R 


In the same way, the optimum with respect to F: 


oR = lim 
oF } 


increase in cost with increase in EF 


(At/AE) 
(Ar/AR) 


increase in value with increase in R 


You can calculate the optimum values of n and E 
from Eq. (2) and (3) after determining optimum 
(oR/on) and (dR/dE) from Eq. (6) and (7) given 
above. 

However, it’s more convenient to use the chart given 
in this article. Here, n and E are shown as a function 
of (0R/dn) and (d0R/3E). Number of stages, extrac- 
tion factor and recovery are read directly from this 
chart at the intersection of optimum (o0R/dn) and 
(OoR/dE). 

This procedure is an incremental investment-return 





OPTIMUM EXTRACTION ... 


Data for Example 1: Countercurrent Decantation 


Invest., 


$/Day, 
Al X 0.4 
365 
461, 000, 
D588 , 000 
700 , 000 


796 ,000 


{ 
{ 
t 


883, 000 


method. Optimum design is set so the last increment 
of investment yields a specified return. 

The usual elements of cost make up the factors 
(As/An), (At/AE’) and (Ar/AR). These in turn deter- 
mine (dR/dn) and (d0R/dE). You must examine each 
case to determine how much each element contributes. 

This method uses changes in costs as E and n 
change, rather than absolute costs; a great simplifica- 
tion because many costs don’t change very much with 
changes in E and n. 


What’s the Range of the Chart 


Although .the chart is designed for linear distribu- 
tions, you can use it, with some accuracy, on systems 
that are only moderately linear—if the number of 
stages is small. In these cases, use an average distri- 
bution coefficient. Verify the accuracy by comparing 
recovery predicted from the chart with that calculated 
from an operating diagram. 

Using Eq. (1) for solvent extraction and absorption 
is well recognized,” ° and similar equations for counter- 
current decantations have been proposed.” * ° 

In countercurrent decantation, the concentration of 
solute in the underflow and overflow solutions are equal 
and the distribution coefficient m is therefore equal 


Meet Your Author 
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(OR/OF), 
(At/AE) 
(Ar/AR) 


Total 
Cost, 
$/Day, 
(At/ AE) 


Entrain., 
$/Day 


0.00367 
0.00327 
0.00282 


0.00258 


to 1. If the amount of solution in the feed pulp and 
underflow slurry are equal, then the ratio of wash 
liquor (or overflow) to underflow solution is equal to 
B/A. This becomes the extraction factor EF. 

Actually, the feed and underflow pulps don’t often 
have the same solution content. Cahalan’® calculated 
such cases and found the difference doesn’t affect the 
optimum design point determined with this method 
(except in extreme cases). 

For example: In a three-stage system with an ex- 
traction factor of 1.5, the ratio of feed to underflow 
was varied from 0.63 to 1.25. Optimum point shifted 
less than 10%. 


Example 1: Countercurrent Decantation 


You want to design a system to recover uranium 
from a leach pulp containing 60% solids by counter- 
current decantation with wash water. Plant capacity 
is 1,000 tons of solids/day with soluble uranium content 
of 5 lb./ton of solids. 

Uranium in the number one overflow (pregnant) 
solution is worth $8.00/lb. Thickener underflows are 
60% solids and thickener design area is 4,000 sq. ft. 

Soluble uranium treated in the plant at 100% re- 
covery (R = 1) is worth: 

Ar/AR = (1,000 * 5 & 8)/1 = $40,000/d: y 

Capital investment per thickener, including auxil- 
iaries and installation, is estimated at $75,000. We'll 
take the cost of capital, for this example, at 40% /year 
(30% return plus 10% depreciation). 

Cost/stage-day then becomes: 

(75,000 * 0.4) /365 = $82.30/stage-day 

Except for the cost of additional flocculating agent, 
we'll assume operating costs for each added stage are 
negligible. Flocculant requirements are 0.02 Ib./ton 
at a cost of $1.00/lb. Flocculant requirements are: 


1,000 x 0.02 < 1.00 = $20.00/stage-day 
Total cost for each added stage is: 
As/An = (20.00 + 82.30)/1 = $102.30/day 
And, for optimum conditions: 
OR/on = 102.30/40,000 = 0.00255 


Number one overflow (pregnant) solution B is proc- 
essed by solvent extraction; cost of this depends on 
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Data for Example 2: Solvent Extraction 


B, Gpm. Al,$ 
60 
12,840 


11,240 
10, 120 


9 360 


the size of the stream processed. Plant investment 
for this portion of the plant is estimated as: 
I = $18,000(B, gpm. 

Operating costs, other than solvent loss, are assumed 
independent of B. Entrained solvent losses are 0.02% 
of the volume of B. Solvent cost is $0.25/gal. Volume 
of solution in the underflow A, at a density of 1.0, is: 


0.4 ton 


ton pulp/0.6 ton solid 
gal 


< day/1,440 min. 


A = 1,000 ton solids/day 
solution/ton pulp 2,000 Ib. /ton 
8.34 lb. 
4 111 gpm. 

Since E (mB/A), and m 1, number one over- 
flow B 111 gpm./unit extraction factor E. 

Cost of entrainment is then: 

111 * 60 & 24 * 0.0002 * 0.25 = $7.98 day BE 

Cost of extraction factor FE, in terms of investment 
cost (40%/year) and entrainment loss, as well as op- 
timum (dR/dE) are calculated and shown in Table 1. 

From these values, we've plotted (0R/oF) as a func- 
tion of EF on the chart as line L. Optimum (0d7/on) 
is also plotted and the intersection of the two lines 
gives you the optimum economic design as 5.1 theoreti- 
cal stages at an extraction factor of 3.1. Recovery is 
99.7% 

From this: 


344 gpm. 


Example 2: Solvent Extraction 


You want to recover vanadium by solvent extrac- 
tion from a 300-gpm. by-product stream containing 
1.0-gm. V.O,;/liter. Solvent cost is $0.25/gal. and the 
distribution coefficient m between the solvent and solu- 
tion is 10. Feed solvent contains 1.0-gm. V.O,/liter 
because of incomplete stripping. Value of vanadium 
in the extract is $0.25/lb. of V.O; (value of product 
minus cost of process from extract to product). 

Recoverable vanadium is: 

xp — (yr/m) 1.0 — (1.0/10) - 0.90 or 90% 

Ip 1.0 
Plant stream contains: 

300 * 1.0 * 0.00834 « 60 « 24 

Of this, 90% 
3,600 


3,600 Ib. V20;,day 
is recoverable: 
¢ 0.90 = 3,240 lb. V.0;/day 
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Invest, 
$/Day, 
At/AE 


0.0174 
0.0152 
0.0137 


0.0125 


With an increase in recovery the increase in value 
will be: 

Ar/AR (3,240 X 0.25)/1 = $810/day 

Installed cost/stage for the extraction plant is esti- 
mated at $28,000 and this is independent of the sol- 
vent feed rate B. Any increase in operating costs with 
an increase in number of stages is assumed negligible. 
Taking the cost of invested capital at 40%/year, the 
cost of each added stage is: 

As/An 28,000 x 0.40) /365 = $30.70/day 

And, at optimum conditions: 

oR /dn = 30.70/810 = 0.0379 

Operating costs of the stripping step, where the 
solute is removed from the extract, are assumed inde- 
pendent of the feed rate B. However, plant investment 
cost for this stripping operation is a function of the 
feed rate B. It’s estimated as: 

I = 4,000(B, gpm. 

Investment costs as a function of EF are shown in 
Table 2 along with optimum values of (oR/oF). 

Optimum values of (0R/dF) as a function of FE are 
plotted on the chart as line M as well as the optimum 
value of (dR/on). Design conditions that give the 
optimum economic points are found at the intersection 
of these two lines and are: 2.4 theoretical stages with 
an extraction factor of 3.9. Solvent feed is: 

B = (3.9 X 300)/10 = 

Recovery of vanadium is 0.98. This corresponds to 
an 87% over-all recovery since 90% is the maximum 
recoverable. 

Both examples shown contain several simplifying 
assumptions; but you can easily handle more complex 
problems by this same method. In some cases a series 
of approximations is necessary. 


117 gpm. 
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Since experimental measurements are necessary . . . 


¢ Where do we get rate coefficients? 


¢ When and how do we use experimental values? 


@ What are the limitations of these rate coefficients? 


Correlate Mass Transfer Coefficients 


JAMES O. OSBURN, State University of lowa, lowa City, Ia.* 


N PREVIOUS articles, we have reviewed methods of 

making mass transfer calculations. Now suppose 
that we’re ready to do a design calculation for an ab- 
sorber. The next question is: What shall we use for 
our rate coefficients? 

This article covers mass transfer coefficients and 
transfer units; the next of three covers stage efficiency 
and in the third, we’ll show how the analogy between 
heat transfer and mass transfer is used in predicting 
mass transfer rates. 


Experimentation Is Still the Rule 

The size of mass transfer coefficients depends on 

three basic factors: 
¢ Kind of equipment used and its design. 
¢ Flow rates of the two phases. 
¢ Physical properties of the fluids. 

There have been many articles published which con- 
tain data and correlations of mass transfer coefficients. 
As enough information becomes available, some day we 
may be able to calculate the coefficient for any desired 
combination of the three factors. However, we haven’t 
reached this state yet. Where a lot depends on our 
answer, some experimental measurements must still 
be made. 

At best, we must have some data on the performance 
of the kind of equipment we are going to use. With 
caution, we may be justified in extrapolating to other 
flow rates and to fluids other than those used in the 
experiments. If we may do this, we may be able to get 
enough information from the literature to proceed with 
the design. 

However, there are a number of factors which may 
cause errors if we try to avoid actual measurements. 

If we calculate a rate coefficient and use it for design, 
there are two basic factors which may cause our design 
to fail. 

¢ Deviations due to equipment. 
e Deviations due to substances being treated. 

When there are complicating factors due to either of 
these causes, we may expect that the actual coefficients 


* To meet your author see Chem. Hng., Mar. 24, 1958, p. 169 
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obtained will be quite different from those we calculate 
from correlations. 


What Factors To Watch in Equipment 


In an experimental program for measuring mass 
transfer coefficients in packed towers, special precau- 
tions are taken to make sure that the packing is wet 
and that there is no channeling. This may not be done 
in full-scale equipment. Even in experimental equip- 
ment, the coefficients depend on the roughness of the 
tower wall because of the tendency for liquid to flow 
along the wall rather than over the packing. 

There are end effects which are often neglected. This 
can lead to serious error, especially in spray columns 
where most of the mass transfer takes place immedi- 
ately after the drops of dispersed fluid are formed. 

Packing which is supposedly the same as the stand- 
ard may give different coefficients because of differ- 
ences in arrangement. In some installations, packing 
is stacked in a regular arrangement; while in others 
it is dumped in a random fashion. The rate of transfer 
will be different, depending on the manner of dumping, 
whether the tower is empty or full of liquid or whether 
shaking is used. 


Change in System Causes Unexpected Effects 


Correlations of mass transfer coefficients depend on 
the effect of the gross properties of the substances 
involved. In many cases the coefficient changes in 
a simple manner for changes in the diffusivity, viscos- 
ity and density. Sometimes, however, there are effects 
which are not anticipated. These are caused by an 
almost undetectable change in the physical properties 
of the fluid. Often, these effects make a very great 
change in the rate of mass transfer. 

Some examples of these changes in physical prop- 
erties are well-known, others are just coming to light. 
The attempt to absorb sulfur trioxide in water fails 
because of the reaction between the sulfur trioxide 
and the vapor above the liquid water. The resulting 
fine fog of sulfur trioxide is not easily condensed. 
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The rate of absorption of SiF, is slower than would 
be expected because a film of solid silica forms in the 
liquid and inhibits further absorption. |Whyness, 
Trans. Inst. Chem. Engr., 34, 12-17, London (1956) }. 

The inhibiting effect of surface-active molecules in 
absorption, extraction and evaporation is well recog- 
nized. In extraction, the presence of as little as 0.001 
mole per liter of a wetting agent reduces the rate of 
extraction by a factor of ten. In Fig. 1, we show a 
typical case [Garner and Skelland, Ind. Eng. Chem., 
48, 51 (1956) ]. 

The presence of impurities in ordinary water and 
impurities dissolved from plastic tubing has been 
found to change both the equilibrium and the rate of 
extraction for some systems. Certain substances such 
as alcohols destroy this inhibiting effect. 

We may conclude that it sometimes isn’t good enough 
to measure rate coefficients experimentally unless the 
materials we use have the same impurities that will be 
found in full scale operation. 

After the warning of putting too much confidence in 
correlating transfer coefficients, we can now show that 
correlations of mass transfer coefficients do have some 
value. They can be used to calculate a coefficient for 
preliminary design. Also, they can serve as a guide 
and a comparison when measuring coefficients experi- 
mentally. 

Therefore, let’s explore some of the data on mass 
transfer coefficients to point out unifying features. 


Films and Area Control Rates 


For design, over-all coefficients K,a or over-all height 
of transfer units H,, are most useful. If we neglect a 
resistance at the interface, we find that these qualities 
depend on three independent factors: the resistance of 
the two fluid films and the interfacial area per unit 
volume. 

We have to predict the effect on each of these factors. 
Then combine them into an over-all coefficient by an 
equation such as the foilowing which applies to gas 
absorption. , 


K,a kya kia 


In terms of transfer units, Eq. (1) becomes: 


He, H mGH,/L (2 


Film resistances depend on the diffusive properties 
of the solute in the phases which are present and on 
factors such as turbulence which reduce the film thick- 
ness. In the remainder of this article, we’ll examine 
how the film coefficients and interfacial area vary with 
conditions in some types of mass transfer equipment. 


When To Use Wetted-Wall Columns 

Although not of industrial importance, the wetted- 
wall column is a favorite experimental device because 
the interfacial area is measurable. For mass transfer 
from a liquid to a gas, the effect of the liquid film 
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coefficient is eliminated by using pure liquids and 
measuring the vaporization rates. 

For turbulent flow, the gas-film coefficient for wet- 
ted-wall towers can be correlated by Eq. (3) [T. K. 
Sherwood and R. L. Pigford, ‘Absorption and Extrac- 
tion,” 2nd. Ed., p. 77, McGraw-Hill Book Co. (1952) ]. 


k 0.023 Re°s ( ~* ) ( * \( i T ) 


From Eq. (3), we may conclude that the gas-film 
coefficient varies with the 0.83 power of the gas veloc- 
ity G; inversely as the 0.17 power of the tube diameter 
d; directly as the 0.56 power of the diffusion coeffi- 
cient D, at constant temperatures; directly with the 
0.44 power of the pressure because of its effect on the 
density p. The ratio P/p,,, will not change very much 
as the pressure changes. 

The effect of temperature is obscured by its effect 
on the diffusion coefficient and density. Diffusion 
coefficient D, varies with the 1.5 power of the tempera- 
ture. Hence, the over-all effect is that k, varies directly 
with the 0.28 power of the temperature at constant 
mass velocity. 


(3) 


Consider Packed Column Behavior 


Gas-film coefficients in packed columns act much the 
same as in wetted-wall towers, except for the effects 
of the packing and the liquid flow over it. 

We show typical plots of H, vs. gas rate for the ab- 
sorption of ammonia in water in Figs. 2 and 3. [Sher- 
wood and Pigford, previous reference, p. 282]. Typical 
values for a variety of packings are also available in 
J. H. Perry, “Chemical Engineers’ Handbook,” 3rd Ed., 
McGraw-Hill Book Co. New York (1950) and Max 
Leva, “Tower Packings and Packed Tower Design,” 
U. S. Stoneware Co., Akron (1950). 

Slope of the curve at low velocities is different for 
different water rates but is in the neighborhood of 0.3 
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ing to these data vary only with the 0.7 to 0.5 power of 
the gas velocity ; compared to 0.8 power for the wetted- 
wall towers. Near the loading point, the height of a 
transfer unit falls but operation may be unstable. 
Other factors which affect H, are: 

e Liquid rate, H, varies as L~* 

¢ Different gases, H, varies as (y/pD,)°* 

¢ Different sizes of packing, H, varies inversely as 
the surface area of the packing per unit volume. 


How To Use the Correlations 


hese correlations are approximate. Also, there is 
not complete agreement between different investiga 
tors. However, if we keep this in mind we can do a 
fair job of estimating how a coefficient varies for 
moderate changes in conditions or for different sub- 
stances. If we combine the information given above, 
we get this equation: 

0.5 


CGo4 a 
The constant C depends on the packing. Use of this 
correlation is shown by the following examples. 
Example 1—For the absorption of ammonia from 
air into water, H, = 1.3 for G = 500 lb./sq.ft.-hr. and 
L = 1,500 lb./sq.ft.-hr. Calculate H, for operation at 
G = 1,000 and L = 500. 


0.3 
1,000 1,500 
= 1. =? 
He 1.3( 500 ) ( 500 ) “A 


Experimental value for H, = 2.8 


Example 2—From the data of Example 1, caluculate 
H, for the absorption of oxygen from air into water 
when G = 500 and L = 1,500. 

For ammmonia, p/pD = 0.61 and for oxygen, p/pD 
= 0.74. Hence, H, = 1.3(0.74/0.61)° - 1.4. Most of 
the resistance in oxygen absorption is in the liquid 
film. This calculated value of H, is satisfactory for 
correcting over-all values to find H,. 

Example 3—The data in Example 1 are for 13-in. 
Raschig rings. Calculate H, for 4-in. Raschig rings. 

For 13-in. rings, area per cu. ft. = 36 sq. ft. and for 
4-in. rings, area per cu. ft. = 114 sq. ft. Hence, H, = 
1.3(86/114)°* = 0.73. Experimental value is 0.80. 


For Liquid Film in Packed Columns 


Leva (previous reference) gives this equation for 
liquid films in absorption: 
0-5 


i. Lt ‘ 
H, = a’ (=) (Sp) ” 


Here, D’, »’ and p’ are liquid diffusion coefficient, vis- 
cosity and density respectively. The values of a’ and n 
depend cn the type of packing used. Values for several 
types of packing are given by Leva and others can be 
calculated from experimental data. 

Recent experiments [Murphy, Lastovica and Skrzec, 
AIChE Journal, 2, 451 (1956)] with a horizontal ex- 
traction column, where the area can be measured, show 
that the water-film extraction coefficient k,, is a func- 
tion of G,,, o°”, p’”, uw. and D,**. It is independent 
of G, up to a point; then increases rapidly as shown in 
Fig. 4. 

Many more data must be collected and correlated 
before we can predict the effect of different systems on 
the extraction rates. 


October 6, 1958—Cnemicat ENGINEERING 





Unit mass rate of flow per tube per pass, W', Ib./hr. 


10 





Unit Mass Flow Rate 
Fig. | 


104 
7 
Coan 





La) 


Tube passes 


ee eee ee 
+ | a as a | + $n 
~+ a ae + $+ + 





a SAN a a SSeS a SO ee te 


y { : ++ 


thy 


Number of tubes 


H4++4 








io5 


104 


Mass rate of flow, W, !b./hr. 


Speed Heat Exchanger Computations 


Use these new charts to find tubeside heat transfer coefficients 


and pressure drops in the tubes only when streamline flow occurs. 


NING HSING CHEN, Heat Transfer Div., M. W. Kellogg, Jersey City, N. J.* 


By using these new charts, we can rapidly evaluate 
tubeside heat transfer coefficients and pressure drops 
through the tubes of tubular heat exchangers during 
streamline flew. For methods showing the cor- 
responding quantities for turbulent flow, see Chem. 
Eng., June 30, 1958, p. 110 and Sept. 22, 1958, p. 160. 


Find Tubeside Heat Transfer Coefficient 


Find the heat transfer coefficient on the tubeside 
for a fluid flowing through a 1-2 exchanger at a rate 
of 16,000 lb./hr. The fluid is heated in two passes 
from 95 to 145 F. inside 86 tubes each 1-in. O.D. 
14 BWG and 12 ft. long. At the average temperature 
of 110 F., the fluid shows the following properties: 
viscosity Z is 4.8 centipoises, thermal conductivity K 
is 0.0775 Btu./hr.-sq.ft.-deg.F./ft. and specific heat C 
is 0.485 Btu./hr.-deg. F. 

Step 1—First, obtain from Fig. 1 the unit mass rate 
of flow per pass per tube. Erect a line perpendicularly 
through W of the 16,000 lb./hr. to meet the line drawn 
horizontally from 86 which is the number of tubes. 
Through this intersection draw a line at 45° to meet 


* To meet your author, see Chem. Eng., June 30, 1958, p. 140. 
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the number of tube passes line of 2. Through the last 
intersection draw a line perpendicularly to the rate of 
flow per tube per pass. Read the value of W’ as 370. 

Step 2—Check the Reynolds number from Fig. 2 to 
determine if streamline flow occurs. Reynolds number 
must be less than 2,100. Erect a line perpendicularly 
through W’ of 370 to meet the line drawn horizontally 
from inside tube diameter of 0.834 in. 

Through this intersection, draw a line at 45° to 
meet the line drawn horizontally from viscosity Z of 
4.8. Then through the last intersection, draw a line 
vertically to the Reynolds number which is 590. Note 
that viscosity-Reynolds number coordinates must cor- 
respond. 

Step 3—Finally, find the heat transfer coefficient 
from Fig. 3. Erect a line through W’ of 370 to meet 
the specific heat line C equal to 0.485. Then move hori- 
zontally to meet thermal conductivity line K equal to 
0.0775. 

The abscissa of this point found at the top of the 
chart is the heat transfer coefficient h corrected for 
viscosity and is equal to 16.0. Correct this value for 
tube length and for tube size. Correction factor for 
12-ft. tube length is 1.10 and for tube size is 0.744. 
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Unit mass rate of flow per tube per pass, W’, {b/hr. 


- 16.0 

0 x 0.744 = 13.1 Btu./hr.-sq.ft.-deg. F. 

Here are the equations used for correlating the 
riables and constructing the charts. The Sieder and 
te equation® for streamline flow is: 


Pool YEXMTEY” + 


However, before we can use Eq. (1) to find heat 


DG 
bu 


bu 
bu 





Specific heat, Btu./lb.-deg. F. 

Inside tube diameter, ft. 

Inside tube diameter, in. 

Friction factor. 

Gravitational constant, 32.2 ft./sec’ 

Mass velocity inside tube, lb./hr.-sq.ft. 

Mass velocity inside tube, lb./sec.-sq.ft. 

Heat transfer coefficient, Btu./hr.-sq.ft.-deg. F. 
Thermal conductivity, Btu./hr.-sqft.-deg. F.-ft. 
Tube length or length of travel, ft. 

Number of tubes. 

Number of tube passes. 

Specific gravity. 

Mass rate of flow, Ib./hr. 

Unit mass rate of flow per tube per pass, lb./hr. 
Viscosity at average fluid temperature, centipoise. 
Viscosity at tube wall temperature, centipoise. 
Pressure drop, lb./sq.ft. 

Pressure drop, psi. 

Viscosity at average fluid temperature, lb./hr.-ft. 
Viscosity at tube wall temperature, lb./hr.-ft. 
Density, Ib./cu. ft. 


transfer coefficients, we must first determine whether 
streamline flow takes place in the tubes. Hence, we 
convert the usual form of Reynolds number DG/, into 
the following form: 
Re = 6.31W’/D'Z (2) 
From Eq. (2) we construct Fig. 2 which enables us to 
read Reynolds number directly. In Eq. (2), W’ is the 
mass rate of flow per pass per tube in lb./hr. and is 
correlated to the mass rate of flow in lb./hr., the num- 
ber of passes and the number of tubes as: 
W’ =WP/Nr 

We use Eq. (3) to construct Fig. 1 from which we 
obtain the value of W’ directly. 

In common engineering units, 
Eq.(1) as: 


a(; 


To construct Fig. 3, we use Eq. ( 


(3) 


we can express 


How To Find Pressure Drop 


Find the pressure drop through the tubes for a fluid 
flowing through a 1-2 exchanger at a rate of 16,000 
lb./hr. Fluid is heated in two passes inside 86 tubes 
each 1-in. O.D. x 14 BWG and 12 ft. long. Properties 
of the fluid at the average temperature are: viscosity 
Z = 100 centipoises and specific gravity is 0.8. Vis- 
cosity at the wall temperature is 50 centipoises. 

Step 1—Find the unit mass rate of flow from Fig. 1. 
Here, W’ equals 370 lb./hr. per tube per pass. 


October 6, 1958—CueEMICcAL ENGINEERING 





‘SYU/'G| ‘M SSOd sad aqny sad Moly JO a4OU SsoW jfiUn 
201 





_ 


120 
0090 
1¢90 
volo 
¢620 
9p80 
0001 
0901 bl 

601" OME €1X00,b/E | | 
JO}ID} UOIZIBIIOD 9ZIS aqny T = | 


HLL 


. EXCHANGER DESIGN 



























































ee =_ 1 ZA 



































October 6, 1958 


| 


4 PS HE ar ee 











| | JOJI0} UO1499II09 yybua; peyoay 





501 0} 


2 , 100 
‘4 ‘Bap- 4; bs - sys -nyg ‘TH x Y ‘JOZID} UOIZIG'IIOD AjiSODSIA XK 4UBIDI} 4909 JajysUDI4 409} 


I/NGINEERING 


oY 4O doy yp ajN2g Woly 4UdIDYWYeOD JOysUDI] IDS} PHEY 


CHEMICAL 





EXCHANGER DESIGN .. . 
Find Isothermal Pressure Drop 
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Viscosity Correction Factor for Pressure Drop 
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Step 2—Next, we find the isothermal pressure drop 
from Fig. 4. Erect a line vertically through W’ 370 
to meet the line drawn horizontally from viscosity Z 
which is 100. Through this intersection, draw a line 
at 45° to meet the line drawn vertically downward 
through specific gravity of 0.8. Through this last 
intersection, draw a horizontal line to meet the tube 
size line which for this case is l-in. x 14 BWG. Read 
the abscissa of this point on the top scale as AP’/L = 
0.052. Then the pressure drop through the tube only 
is 0.052 12 x 2 = 1.25 psi. 

Step 3—Finally, find actual pressure drop by cor- 
recting for tube wall temperature. Using Fig. 5 ¢,’ 
1.32 when Z/Z,, = 100/50 = 2. Therefore, the actual 
AP’ = 1.25/1.82 = 0.95. If we use a safety factor of 
1.25, then AP’ = 0.95 x 1.25 1.20 psi. 

To calculate the pressure drop, we can 
Fanning equation’ which is 


the 


use 
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AP = 2fL(G’)? 
For streamline flow, the friction factor is a linear 
function of the Reynolds number as the following 
equation shows. 


gD (5 


f = 16u/DG (6) 
Substituting Eq. (6) into Eq. (5) and converting to 
engineering units, we get the following equation: 
AP’ __—-5.46ZW' a 
L ~~ 10°(D)“S.G.) , 
We use Eq. (7) to construct Fig. 4 assuming isother- 
mal flow. To account for the tube wall temperature 
effect, divide the result AP’/L by the following correc- 
tion factor; 


oz’ = 1.1(4/Z~)** (8) 
Here ¢,’ is the viscosity correction factor for stream- 
line pressure drop and is shown in Fig. 5. 
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‘Tank Siphon 


% Winner of the July Contest by 
C. F. A. Roberts 


Superintendent, Plant Investigations 
Imperial Smelting Corp. Ltd., 
It is often necessary in chemical 
plant operations to have a means of 
maintaining liquid level in a tank 
between working limits. This usu- 
ally presents no problem when new 
equipment is being installed, but 
may involve a difficult situation in 
modifying existing equipment, es- 
pecially if glass- or rubber-lined. 
The sketch at the left shows an 
ever-primed siphon which is easy to 
construct and suitable for existing 
tanks. The righthand sketch shows 
how the siphon rests on the tank 
and also shows the approximate 
levels between which it works. 
After the tank has been filled the 
siphon is primed by filling through 
valve EF, with valve G closed. Clos- 
ing valve EF and opening valve G 
then starts the siphon, as long as 
the tank level is above B (Level 2). 
Priming is easier if the siphon 
ends are plugged during filling. 
When the level drops to B the fast 
siphon BFC breaks and empties. 
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Never Loses Prime 


Dept., Orr’s Zine White Ltd. 


Widnes, Lances., England. 


For a short time, or until the level 
drops to C (Level 3), the slow si- 
phon will continue a slow discharge 
through AHDC. When the level 
reaches C (Level 3), the slow siphon 


NEXT ISSUE: 





| 
Liquid level where... 
Fast siphon primes- | 
| Fast siphon breaks- 2 
Slow siphon cuts 

off, holds prime - 3 
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Discharge | 





Always-ready siphon makes a 
convenient way of controlling 
tank level in cases where under- 
liquid connections are difficult 
or impossible to make. 


will cut off, but will hold its prime 
due to the liquid seal at D. 

When further liquid is added to 
the tank and the level rises above 
Level 3, slow flow will resume 
through the slow siphon, the rate of 
flow increasing as the level contin- 
ues to rise. At Level 1, a short way 
above B, the flow will have in- 
creased enough so that the liquid 


Breather Vents HCl From Solvent Tanks 


By C. W. Hamilton, Winner of the August Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Design Notebook. 
Each period’s winner will be an- 
nounced in the second following issue 
and published in the third or fourth 
following issue. 
$100 Annual Prize—At the end of 
each year the period winners will be 
rejudged and the year’s best awarded 
an additional $100 prize. 


1958 


How to Enter Contest—Any reader 
(except a McGraw-Hili employee) 
may submit as many contest entries 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 
words, but illustrated if possible. Ac- 
ceptable non-winning articles will be 
published at space rates ($10 min.) 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with use- 
ful methods, data, calculations. Ad- 
dress Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 
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discharging at C into the riser FG 
will act like a laboratory water 
aspirator and will create enough 
vacuum to prime the fast siphon 
AFC rather suddenly. At this point 
the entire section BFCG will be full 
and rapid siphoning will resume. 
The cycle of operations thus starts 
all over again. 

The dimensions shown have 
worked satisfactorily in practice, 
though conside latitude is pos- 
sible. However, I do not recommend 
a larger tubing diameter than 2 in., 
while dimension EH should be as 
short as possible. The lower that end 
B is, the sharper will be the cut-off 
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Meter Without Orifice 
Handles Small Flows 


C. M. Fair 

Chemical Engineer, Plant Engineer- 
ing, Appliance and T. V. Receiver Div. 
General Electric Co., Louisville, Ky. 


Description of a simple flow 
meter using an orifice plate and glass 
standpipe for visual determination 
of the head (Bierbower, CE, Feb. 
10, 1958, p. 152) recalls a similar 
device we once used, but without the 
orifice plate. In our case the re- 
striction was a needle valve. 

Our meter also took flow from a 
constant-head tank but varied the 
flow with the needle valve. We cali- 
brated it by closing the plug valve 
and then, with a stopwatch, deter- 
mined the volume per unit of time 
by drop in level in the glass tube. 

The meter was simple and accu- 
rate, yet flexible owing to the pos- 
sibility of instantaneous flow rate 
variation with the needle valve. 
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action of the siphon, but the siphon 
will not work at all if B is lower 
than D. 


(Editor’s Note—Dr. Roberts sent 
a small glass model of the siphon 
with his manuscript. With the aid 
of some of his wife’s cooking uten- 
siles and the kitchen sink, the editor 
gave the siphon a thorough work- 
out. It really works as_ stated. 
Watching the fast siphon suddenly 
pick up its prime as the level rises 
carried the editor back to one phase 
of his youth when he went in 
heavily for the black arts and 
legerdemain. ) 


One limitation lay in the fact that 
variation of level in the glass tube 
during measurement had to be small 
in comparison with the total head 
of the feed system. 

The meter was also useful in 
measuring pumped feed flows to a 
process by connecting it into the 
suction side of the injecting pump. 
Here, the limitation described would 
not apply. 

One great virtue of the meter as 
we operated it is that the fluid 
dynamics factors of specific gravity, 
viscosity, Reynolds number, tem- 
perature, etc., can be neglected. In 
calibrating it as described it is easy 
to make up a table to convert 
sec./unit volume to any desired flow 
units such as gpm. or lb./gal. or 
other units. 


Teflon Caulking Prevents 


Leaks in Threaded Joints 


Robert A. Snedeker 
Photo Products Dept. E. I. du Pont 
de Nemours & Co., Parlin, N. J. 


In medium pressure _ service 
screwed fittings often leak, even 
when the threads appear perfect 
and the joint is carefully made. 
The same thing happens even more 
frequently when stainless steel pipe 
and fittings are used. Sweating the 
joints with silver solder is effective 
in most cases, although to hold 
mercury or corrosive chemicals re- 
quires something other than silver 
solder. 

An easy way to make an inert 
threaded joint is to caulk it with a 
thread of Teflon polytetrafluoro- 
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ethylene plastic. The thread is 
simply wrapped around the female 
member and the joint assembled. 

Such a joint will hold mercury, 
for example, at 1,500 psig. at room 
temperature. Small quantities of 
thread can be made by turning 
down a Teflon rod on a lathe and 
collecting the thread. The proper 
speed and depth of cut of the lathe, 
and the amount of thread needed 
for each joint, are easily discovered 
by trial and error. 
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Inlet Deflector Reduces 
Weak Acid Corrosion 
A. Seiner* 


Div., Chemical Corps Phos- 
Dev. Works, Sheffield, Ala. 


Jerome 
Design 
phate 


When using sulfuric acid to dry 
gases, both the temperature and 
the concentration affect the rate of 
corrosive attack on the tower wall. 
In normal operation of such a dry- 
ing tower the momentum of the en- 
tering gases carries across from 
the inlet nozzle to the liquid film 
running down the opposite side. 
Hence, a disproportionate part of 
the moisture is taken out in this 
film. 

The result is that there is a 
greater increase in temperature due 
to dilution and a greater decrease 
in concentration in the film than in 
the bulk of the acid, with acceler- 
ated corrosion in a relatively small 
area of the tower wall. A simple 
solution is to install an inlet deflec- 
tor as in the sketch. This deflects 
the moisture-laden gas toward the 
large acid pool in the bottom where 
the effects of dilution are dissi- 
pated. 


address, Development Engi- 
Research Center, Pitts- 
Springdale, Pa. 


* Present 
neer, Springdale 
burgh Plate Glass Co., 
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Use Specifie Gravity 
Like Molarity 


Cc. L. Murray 

Assoc. Engineer, Atomic Energy Div. 
Phillips Petroleum Co., Idaho Falls, 
Idaho 


It is a little appreciated fact that 
specific gravities can be used like 
molarities in concentration calcula- 
tions on solutions. Hence, many 
solutions can be made in the plant 
by the use of a simple hydrometer, 
without need for a laboratory anal- 
ysis. But first, let’s review the use 
of molarity. 

The familar expression (M,) (V,) 

(M.) (V.) is fine if you want to 
dilute a given solution to something 
weaker. However, it is of no help 
if the problem is to increase the 
strength of the solution. The gen- 
eral expression: 


(M,) (Vi) +(M2) (V2) = (Vit V2) (M l 


can be used either to increase or 
decrease the molarity of a given 
solution by adding a stronger or 
weaker stock solution. Here M, and 
V, refer to the molarity and volume 
of the present solution; M, and V 
refer to the molarity and volume of 
the correcting solution; and M 
refers to the desired molarity. In 
using the equation all factors ex- 
cept V, will be known and the equa- 
tion can therefore be solved for 
that value. 

For example, we have 1,000 liters 
of a solution having a molarity of 
1.20 M in a given component. The 
desired solution is 1.25 M. The 
correcting solution has a molarity 
of 13.0 M. Then, using Eq. (1): 
(1,000) (1.20) + (V2) (13.0) = 

(1,000 + V2) (1.25) 


and V2 = 4.26 liters 


Of course, if the strength of the 
correcting solution is much greater 
than the desired molarity, then the 
volume of correcting solution will 
be small compared to the main solu- 
tion. If the two molarities are quite 
close together, then volume V, be- 
comes appreciable. 

In training chemical operators I 
always urge them to use the full 
formula, Eq. (1), in spite of any 
extra work involved, since it fits 
all situations and always gives the 
correct result. 

When it comes to using specific 
gravity rather than molarity, we 
must subtract 1.000, the specific 
gravity of water, from all specific 


calculation. So, 
mean 


gravities before 
using the symbol sp. gr.* to 
(sp. gr. 1) we have: 


(V1) (sp. gr.1*) +(V2) (sp. gr.2*) = 
(Vit V2) (sp. gr.s*) (2) 


which is used exactly like Eq. (1). 

Additions of stock solutions of 
known specific gravity, or of water, 
to single component solutions are 
easy with Eq. (2). In a multicom- 
ponent solution, one must resort to 
a molarity analysis of each com- 
ponent and then calculate the neces- 
sary corrections from Eq. (2). 


. » » PLANT NOTEBOOK 


There are several short-cut varia- 

tions of Eq. (2) which are very 
handy. For instance, in making a 
simple dilution the final volume of 
the solution is merely the ratio of 
the abbreviated specific gravities: 
(V1) (sp.gr.1*/sp.gr.2*) =final volume (3) 
And in increasing the _ specific 
gravity by evaporation, the reverse 
ratio holds true: 
(V;)(sp.gr.2*/sp.gr..*) =final volume (4) 
Eqs. (3) and (4) apply equally well 
to either single- or multicomponent 
solutions. 


Handling Drums Without Pallets 


between the bottom chine and the 


Western Pacific Railroad Co., San 
Francisco, has developed a money- 
saving method of handling 55-gal. 
drums without pallets, thus saving 
on pallet cost and avoiding the 
problem of pallet return. 

As the photograph shows, the 
drums are steel-strapped together 
with a small amount of rough lum- 
ber dunnage so that four can be 
lifted and handled as a unit by 
means of a standard fork truck or 
crane. 

The four drums are put together 
and separated into pairs by two 
pieces of lumber. One is placed 
between the swedges and the other 
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bottom swedge. Then the drums 
are bound with steel straps just 
above and below the swedges, as the 
illustration shows. 

The upper piece of lumber serves 
as a lifting beam. A chain sling or 
a simple hook arrangement secured 
under the beam and over the truck 
forks does the trick. An alternate 
arrangement is to use a piece of 
I-beam across the top of the forks, 
with scrap-metal hooks, instead of 
the chain sling. 

Western Pacific has been testing 
the method on shipments and has 
found it highly successful. 








PRACTICE ... 
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Electrical engineers, mostly, were the principals 


in this particular situation. However. this bipartisan report 


will be interesting reading for every engineer. 


The Story of Engineers on Strike 


What the Unien Asked Fer 


Engineers and Scientists of America 
341 Munsey Building 
Washington 4, D. C. 


July 15, 1958 

HE 1,800 professional engineers and scientists 

i cooked by the Radio Corporation of America 
at its Camden, N. J. area operations, who are repre- 
sented by the Assn. of Professional Engineering Per- 
sonnel—ESA, struck the RCA plants on Tuesday 
morning, July 8. The strike is still continuing. All 
1,800 engineers and scientists involved in the strike 
are in the Research and Development Dept. at RCA. 

Since the commencement of the strike, there have 
been a number of meetings between the parties held 
at the offices of Commissioner John Murray of the 
Federal Mediation Board. Thus far, however, the 
only change of position on the part of the parties 
is that APEP has reduced its salary increase demand 
from 19.5% to 10.5%. The company has offered a 
salary increase of 4%. 

Other issues in the dispute relate to a merit pro- 
gram and a layoff and recall program. 

APEP has asked for a guaranteed merit kitty of 
5.7% of the engineering payroll/yr.; the merit kitty 
to be distributed in accordance with a merit rating 
program, This program takes into account such fac- 
tors as: adequacy of technical knowledge; application 
of technical knowledge; evaluation of technical re- 
sults; imagination and creativity; ability to meet 
project objectives; follow-through on assignments; 
breakdown of difficult assignments into manageable 
portions; clarity of communication of technical in- 
formation; etc. 

To date, the company has resisted this proposal. 
The company has offered a counter-proposal whereby 
it would set up a merit review plan by Nov. 1, 1958. 
Pilot studies of the plan would be made between 
Nov. 1958 and Feb. 1959, at which time the plan 
would be used to determine individual merit increases 
to be granted after that date. The plan would be 
established by the company. Its provisions would not 
be subject to collective bargaining. APEP has re- 
jected the company’s counter-proposal. 

APEP has proposed that the layoff program, which 
is now almost completely discretionary on the part 
of the company, be revised and predicated on a 
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Information Released by the Company 


Radio Corporation of America 
30 Rockefeller Plaza 
New York 20, N. Y. 


July 8, 1958 

EMBERS of the Association of Professional Engi- 

M neering Personnel, an independent union, today 

struck RCA facilities at Camden, Cherry Hill and 

Moorestown, N. J. Picket lines were established at 
employee entrances of the three locations. 

The walkout, involving some 1,500 design and de- 
velopment engineers, began at 6 A.M. while a 
negotiating session was continuing at the Philadel- 
phia office of Commissioner John Murray of the 
lederal Mediation and Conciliation Service. 

Picketing was peaceful and the 15,000 RCA em- 
ployees in the Camden area not members of the strik- 
ing union reported for work this morning with no 
delay. Several hundred engineers who are members 
of the striking union also reported to work. 

The company has offered a substantial general 
salary increase plus improvements in insurance and 
retirement plans and other contract benefits. 

An RCA spokesman said that the principal issue 
discussed today was a proposed revision of the merit 
increase review program, with the union demanding 
a guaranteed fund for merit increase expenditures. 
The company offered a liberalized merit increase pro- 
gram. 

The RCA spokesman said considerable progress 
was made during the all-night negotiations, with the 
union’s demand for a guaranteed merit increase fund 
the major remaining issue. 

Negotiation sessions were recessed at noon after 
26 hours with plans for RCA and union representa- 
tives to meet again at Commissioner Murray’s office 
tomorrow at 9 A.M. 

July 9, 1958 

The Association of Professional Engineering Per- 
sonnel today postponed a meeting with Radio Cor- 
poration of America representatives at the Philadel- 
phia office of Commissioner Murray, Federal 
Mediation and Conciliation Service. 

An RCA spokesman said that APEP’s postpone- 
ment of the meeting came two hours before it was 
scheduled to start. Commissioner Murray later di- 
rected that representatives of both APEP and RCA 
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Union, continued 


formula which takes into consideration economic 
value, career value and merit value of an engineer. 

The economic value would recognize that salary 
is a measure of an engineer’s value. The career value 
would recognize that an engineer’s value can also 
be measured by the relation between his salary and 
the salaries of other engineers with equal experience. 
Merit value would recognize that an engineer’s value 
can also be measured by the size of his merit in- 
crease. 

The plan would also take into consideration educa- 
tion and experience—a certain number of points be- 
ing given for a B. S.; a higher number of points for 
an M. §.; and the maximum number of educational 
points for the Ph. D. Experience would be calculated 
on the basis of 0.1 points/yr. of tenure. No agreement 
has been reached on this proposal. 

Members of APEP are picketing the RCA plants at 
Moorestown, Camden and Cherry Hill. They are also 
picketing the RCA Building in New York. Thus far, 
picketing has been without incident. Virtually none 
of the engineers and scientists represented by APEP 
have crossed the picket lines to go to work, in spite 
of the fact that RCA management has vigorously 
been attempting to organize a back-to-work move- 
ment. 


What the Union Settled For 


July 22, 1958 


TG Assn. of Professional Engineering Personnel 


(APEP) reached an agreement with RCA man- 
agement at 9 P.M. on Saturday, July 19. The agree- 
ment was reached in the Philadelphia offices of 
Federal Mediator John R. Murray. 

The settlement in brief is as follows: 

New Salary Schedule—An average 6% general in- 
crease will be applied to all APEP personnel immedi- 
ately ; applied on a graduated basis. The 42 engineers 
and scientists now earning less than $6,000/yr. will 
receive an increase of 4%. 291 now earning between 
$6,000 and $7,000/yr. will receive 4.6%. An increase 
of 5.08% for 315 earning $7,000-$8,000/yr. An in- 
crease of 5.5% for 350 earning $8,000-$9,000/yr. 
An increase of 6% for 282 earning $9,000-$10,000 
yr. 

The 204 engineers and scientists now earning 
$10,000-$11,000/yr. will receive an increase of 6.5%. 
The 366 engineers and scientists now earning in ex- 
cess of $11,000/yr. will receive an increase of 7%. 
All increases are effective as of July 21, 1958. 

With the new increases, the average earnings of 
engineers and scientists represented by APEP will 
be approximately $10,000/yr. The top earnings will 
be $18,700/yr., with 15 people in the bargaining unit 
at the top of the salary range. 

Another Increase Jan. 1, 1959—Effective Jan. 1, 
1959, a 1% across-the-board increase will be applied 
to the entire bargaining unit. 

Merit Review Plan—APEP and the company will 
jointly develop a merit review plan to be instituted 
sometime early in 1959. The agreement stipulates 
that merit increases in the future are to be deter- 
mined by the score on the merit review form to be 
developed as part of this plan. This score system will 
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. YOU & YOUR JOB 


Company, continued 


be present for a further meeting in his office at 11 
A.M. tomorrow. 

All RCA employees not members of the striking 
union again were on the job today, although picketing 
continued at the RCA plants in Camden, Cherry Hill 
and Moorestown, N. J. An apparent back-to-work 
movement developed with some sections reporting as 
high as 50% engineering personnel attendance. 

Meanwhile, the principal unsettled issue remains a 
merit increase plan, the RCA spokesman said. He 
said the union continues to demand a guaranteed 
merit increase fund. 

The company agreed that it would develop and 
install a formalized merit increase program and in 
the interim period individual merit increases granted 
by the company would not fall below an estimated 
minimum. 

All other prime issues virtually have been settled, 
the RCA spokesman said, including the matter of a 
general wage increase. The union has reduced its 
general salary increase demand from 15% to 6%. 
RCA originally offered a 4% general raise. 

With a 6% general increase the average salary of 
the employees, reported by the association, would be 
over $10,000/yr. with a maximum in the bargaining 
unit in excess of $18,500 annually. 

July 10, 1958 

The Radio Corporation of America today asked the 
Federal District Court in Camden to rule whether the 
amount of merit increases to members of APEP is 
subject to arbitration under the labor agreement be- 
tween the company and the union. 

Before the recent contract negotiation commenced, 
the union filed a grievance with the company claiming 
that the merit increases granted by the company last 
September were not satisfactory. The union is now 
attempting to take this grievance to arbitration de- 
spite the company’s position that the amount of such 
increases is not subject to arbitration under the 
agreement, although the eligibility of personnel for 
merit increases is. 

When informed of RCA’s position the American 
Arbitration Assn, indicated that under its established 
rules the union’s grievance must go to arbitration 
unless halted by appropriate court action. 


After an Enforced Silence 


July 18, 1958 

OTH RCA and the APEP union are under an un- 

B fnalified commitment to the federal mediator 

not to issue statements to the press concerning cur- 

rent negotiations. Nonetheless, for its own reasons 

APEP has seen fit to violate this agreement repeat- 
edly. 

When, in contradiction to the actual facts, we are 
being blatantly and repeatedly accused of refusing 
to bargain in good faith, we feel that in all justice 
we must break our silence at least to the extent of 
making clear the following facts. 

RCA has for many long weeks, extending through 
marathon sessions into the present, sought to negoti- 
ate an equitable settlement with the APEP union. 

We have always believed that it was unnecessary 
for the union to have called out on strike the profes- 
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Union, continued 


also be used to determine retention credit in the event 
of a layoff. Merit review score of any individual will 
be subject to the grievance procedure. 

The company has agreed that any reduction in the 
amount of merit increases as a result of economic 
conditions will not affect members of APEP more ad- 
versely than other groups at RCA. It has also agreed 
to discuss the reasons for reduction in merit increases 
with APEP before such reductions are instituted. 

Layoff and Rehiring—The layoff and rehiring pro- 
cedure which was agreed to by the parties permits 
bumping between locations in the Camden area of 
RCA’s works against anyone within the same job 
classification with less than 1 yr. of service credit. 

Within any one location any individual may bump 
down into a lower classification. 

The parties have also agreed to establish an area- 
wide recall pool. The company has agreed that it will 
not hire into any given classification for any location 
within the bargaining unit until this pool is ex- 
hausted. 

Retention Credits—Retention credits for layoff and 
rehiring procedures will be based on: 

1. Engineering value points computed on the basis 
of the engineer’s salary relative to the salary of other 
engineers within the same classification with com- 
parable years of experience. 

2. Merit review points as determined from the 
merit review form. The average of the last three 
merit ratings, or the last one, whichever is the higher, 
will be used in the determination of retention credit. 

3. Points earned by education, length of service 
and engineering experience. 

Medical Benefits—Hospitalization and medical- 
surgical benefits are improved in the new agreement. 

Retirement Plan—Improvements were made in the 
retirement plan in the agreement. 

Insurance Benefits—It was agreed by the parties 
that all of the insurance benefits which the members 
of APEP enjoy are to be considered to have been in 
effect during the strike. 

Grievance Procedure Improved—The grievance 
procedure was improved to provide definite time limi- 
tations for each step in the procedure. 

Definition of an Engineer—The definition of an en- 
gineer is to be expanded in the new contract to in- 
clude engineers and scientists in the Research and 
Development Depts. of RCA who have not in the past 
been represented by APEP by virtue of the fact that 
they were not engaged in research and developmental 
work. The unit will now include human engineers 
(combination engineer-psychologist), certain classes 
of high-level mathematicians, etc. 

Payment for Invention—The parties agreed that 
any engineer or scientist represented by APEP will 
be paid the sum of $50.00 for each invention. 

Overtime to Be Optional—The parties have agreed 
that overtime work shall be optional to the extent that 
any engineer or scientist can refuse to work over- 
time when requested to do so by the company without 
adverse affect on his merit review or promotability. 

No Reprisals, Contract Term—The parties agree 
that there shall be no reprisals against any individual 
because of activities during the strike. The contract 
expires on July 1, 1959. 
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sional engineers, most of whom were engaged in work 
on critical defense contracts. 

We deplore the irresponsible distortion of facts 
to which the striking engineers and the community 
have been subjected. For example, in a special note 
APEP accuses the company in intemporate language 
of bringing pressure against those union members 
who have a deferred draft status because of their 
critical work on defense contracts. The truth is that 
we have done nothing of the sort. One draft board 
on its own initiative notified one of the striking engi- 
neers that because his status has changed he was 
being re-classified to 1-A. 

When he notified his supervisor of this action, RCA 
applied to Selective Service for continuation of the 
deferred status of this man. 


As Interpreted by Professional Engineers 


National Society of Professional Engineers 
2029 K Street, N. W. 
Washington 6, D. C. 


Aug. 5, 1958 

HE recent two-week strike of engineers and scien- 

tists employed by RCA in its Camden area opera- 

tions is further confirmation of NSPE’s long-held 

viewpoint that professionalism and unionism are in- 

compatible, according to a statement issued today by 
Clark A. Dunn, P. E., president of NSPE. 

In response to requests* for NSPE comment upon 
the strike, Dunn said that wherever unionism has 
spread to engineers, it has been followed by strikes, 
picket lines and other usual union tactics. 

“It has long been obvious that if engineers want 
unions they must be prepared to accept the conse- 
quences,” Dunn said. “It is foolhardy to pretend that 
the concepts of professionalism can survive or flour- 
ish in an atmosphere of collective bargaining. This 
latest strike is nothing new in proof of our comment. 
It was, in fact, the sixth strike by an engineers’ union 
in the past five years.” 

The NSPE spokesman added that the society has 
urged upon professional engineers a realization that 
they cannot have their cake and eat it too. He said 
that the evidence shows that many of the present 
engineering unions proclaim their devotion to pro- 
fessional concepts, but the recent strike, added to 
others, plus demonstrations and other union tactics, 
show that such a claim, even if sincere, is a mirage 
and a delusion. 

“These comments are not intended to indicate any 
opinion regarding the validity of the matters at issue 
in the strike or to say which party was at fault. The 
purpose of these statements is to emphasize the firm 
belief of NSPE that the only professional method of 
solving grievances between professional engineer and 
employer is through the development of effective com- 
munication between the engineers and management.” 

* The above statement by an official representative of NSPE 
was initiated by a request from Chem. Eng. to Milton F. Lunch, 
Legislative Counsel for the society. The American Institute of 
Electrical Wngineers referred us to Engineers Joint Council for 
comment. EJC, while declining to comment on this particular 
situation, referred us to their May 1956 report, “Raising Pro- 
fessional Standards and Improving Employment Conditions 


for Engineers,” which summarizes EJC policy in the general 
area of employment conditions for engineers. 
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APPLICATION HINTS: 


Flexpipe helps meet tough piping problem 
in air conditioning an existing building 


THE PROBLEM: Air conditioning an exist- 
ing office building usually calls for a bit 
of ingenuity in design. One large New 
York office building decided to air condi- 
tion by making provision for packaged, 
water-cooled units to be installed on any 
floor as tenants required. 

This called for four 10-inch risers, run- 
ning the height of the building, to carry 
cooling water between the cooling tower 
and the branch pipes at each floor level. 
Because of structural conditions, the risers 
could not be run down through the base- 
ments and supported from below. The 
combined weight of pipes and the water 
was so great that they could not be an- 
chored at any one point on the structure. 

So the consulting engineers, Zimmer- 
mann Engineering, New York, floated the 
risers on spring hangers, distributing the 


FLEXPIPE’S flexible core can be either tin 
bronze, hot dipped galvanized steel or stain- 
less steel. End fittings (attached): flanges, 
threaded males and welding nipples. 


weight evenly over all floors. This meant, 
however, that the risers were free to 
move. A riser full of water weighs several 
tons more than an empty one and settles 
about two inches. 

Therefore connections between risers 
and branch pipes had to be flexible. They 
also had to have strength, because water 
pressure at the lower floors approaches 
400 psi. 

THE SOLUTION: Flexpipe connectors were 
the answer. They provided the flexibility 
and the strength required. Furthermore, 
they were available in the sizes needed 
—from 5” diameter at the lower floors to 2” 
at the top floors. 

WHERE TO BUY: Flexpipe conrectors come 
in convenient standard sizes and are sold 
by leading distributors. They can show 
you samples and answer questions about 
service applications. For the name and 
address of the one serving your area, or 
for more detailed information, write to: 
The American Brass Company, American 
Metal Hose _ Division, Waterbury 20, 
Conn. In Canada: Anaconda American 
Brass Limited, New Toronto, Ont. _ ss226 
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SCHEMATIC DIAGRAM showing how cooling- 
water risers were installed. A: spring hang- 
ers. B: pipe clamps. C: Flexpipes. D: branch 
pipes at each floor. 1, 2, 3, and 4: risers, 
10 inches in diameter. Upper left: Photo 
of Flexpipe installation at a lower floor. 


v e,° an ANACONDA’ product 


BA 


made by The American Metal Hose Division 
of The American Brass Company 
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New chremium-based alloys, under development, 
vromisxe to solve many high-temperature problems. 


(r-Based Alloy Breakthrough? 


promising devilopment in 
hi, 1-temperature alloys is shap- 
ing up in Australia. Scientists 
at the Aeronautical Research 
Li+s. and the Difense Stand- 
ar!s Labs. in MIbourne are 
wieking on rvew chromium- 
ba«- alloys which stand up to 
te peratures of 1,750 F. and 
hi) her. In the picture above an 
op wor is removing a chro- 
m ‘im alloy fror: a melting pot. 









160 








Most of our present cobalt 
and nickel superalloys have a 
top operating limit of 1,500- 
1,600 F. 

Intended for jet aircraft gas- 
turbine rotor blades, the new 
alloys will also find many high- 
temperature chemical applica- 
tions. It’s known that Du Pont 
has expressed interest in get- 
ting an option on the Australian 
chromium-alloy processes. 





> Chromium Isn’t Brittle—Chro- 
mium, with a melting point of 
about 3,450F., has already been 
tried as a basis for high-tem- 
perature alloys by research 
workers in England and the 
U.S. This work was largely dis- 
carded, mainly because chro- 
mium was nearly as brittle as 
glass at room temperature and 
no way could be found to make 
it ductile or malleable. 

The Australian scientists 
have proved that chromium is 
not inherently brittle. They’ve 
found more than one way of re- 
moving brittleness. 

In studying the reasons for 
brittleness of chromium at tem- 
peratures as high as 570 F., the 
Australians first discovered the 
metal could be made ductile by 
mechanical working at tempera- 
tures which did not permit it to 
become fully re-crystallized. 
Further studies showed pretty 
clearly that brittleness was 
largely due to very minute 
amounts (a few parts per mil- 
lion) of nitrogen in solution. 
When the metal was treated to 
precipitate the nitrogen into a 
suitable distribution, it became 
quite ductile at room tempera- 
tures. 
> Alloy Developments—Consid- 
erable progress has been made 
on a program designed to find 


out how alloying additions 
affect the high-temperature 
properties of chromium. So 


far simple alloys have been 
made with high-temperature 
strengths better than those for 
the best of conventional alloys. 

The teams say there is “every 
reason for confidence’ that 
further alloying will greatly in- 
crease strength in high tem- 
peratures and extend the feasi- 
ble temperature range upward.” 
> New Process Techniques— 
The program has included de- 
sign of a semi-automatic plant 
to produce, by a carefully con- 
trolled electrolytic 
chromium of the high purity re- 
quired for fundamental studies. 
There is a new furnace design 
for melting the chromium under 
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THIS 1S A PUMPING STATION AT CARBORUNDUM METALS COMPANY. 
HERE ARE A FEW OF THE MORE THAN FORTY SERIES H DURCOPUMPS 
USED IN THE PRODUCTION OF ZIRCONIUM. THESE PUMPS HANDLE ZrOCi2 
TWENTY-FOUR HOURS A DAY, SEVEN DAYS A WEEK. THE AIR IN 
THIS AREA IS CONSTANTLY FILLED WITH CORROSIVE CHEMICAL VAPORS. 
EVEN WITH THIS HARD USE AND CHEMICAL ABUSE, DURCOPUMPS 
REQUIRE AN ABSOLUTE MINIMUM OF MAINTENANCE. 


Series H Durcopumps are chemical pumps _ either packing or mechanical seal. 

all the way. They are designed and built These pumps are available in twelve stand- 
to give long, trouble-free life when handling _ard alloys with interchangeable wet end parts. 
tough corrosives. They have a large, rugged Capacities range from ¥2 to 3500 gpm, and 
shaft with minimum deflection, heavy duty heads to 345’. When you have a chemicals 
bearings, integral suction and discharge with handling problem, and want long, dependable 
casing support, Durcopumps are adaptable to — pump life, call the Durco service engineer. 


iu | The mark of dependability in tough chemical service ... everywhere 
anaes f dep y g y 


THE DURIRON COMPANY, INC. / DAYTON, OHIO 


Branch Offices: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, 
Houston, Knoxville, Los Angeles, New York, Pensacola, Philadelphia, and Pittsburgh. 
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<‘ure of «rgon and helium, 
ldition to procedures for in- 
icing «'l.ying additions 

‘or wurking down the in- 
s to rod, wire and sheet form 
testing purposes. 


What's Your 
Rust Index? 

Comparative rates at which 
rust proceeds in different parts 


of the country, have been estab- 
lished for the first time for all 


U. S. cities over 10,000 popula- 
tion. 

It takes three years, the fast- 
est rate in the country, for rust 
to corrode a standard, uncoated 
steel test panel, the size of an 


auto license plate, in four 
different cities—Buffalo and 
Rochester, N. Y.; Erie, Pa.; 


and Miami, Fla. Slowest rust 
rate, more than 15 yr., is in Tuc- 
son, Ariz.; Rosweil and Santa 
Fe, N. M. In all the nation’s 
major industrial centers the 
rust rate is under four yr. 





A new flame-retardant high- 
density polyethylene is im- 
mediately self-extinguishing 
after removal of a 30-second 
applied flame (left). Ordinary 


untreated high-density poly- 
ethylene continues to burn 
(right). 








New Polyethylene Resists Combustion 


Developed by W. R. Grace 
(N. Y.) and now commercially 
available in a range of colors, 
the novel material has been used 
in tanks (cylinder heads) con- 
taining nitrogen, oxygen and 


acetylene. Other possible appli- 
cations: ducts, piping, linings. 














This was disclosed in the first 
Rust Index of the U. S., pre- 
pared by the Rust-Oleum Corp., 
Evanston, Ill. The Index, the 
result of a 25-year research pro- 
gram, lists the 523 cities of the 
country with a population of 
more than 10,000 and the com- 
parative rust rate for each city. 
Variations in rate result from 
the different amounts of rain- 
fall, wind, corrosive gases, sun- 
light, and salt water present in 
each locality. 

The rust rate is three yr., one 
mo. in Pittsburgh; three yr., 
two mo. in Los Angeles; three 
yr., three mo. in Cleveland; 
three yr., five mo. in Chicago; 
three yr., six mo. in New York 
City; three yr., eight mo. in 
Philadelphia and Detroit; three 
yr., nine mo. in San Francisco; 
and three yr., 10 mo. in Boston 
and St. Louis. 

Rust-Oleum Corp., which pro- 
duces rust-preventing coatings, 
estimates the nation’s rust bill 
as currently about $74 billion 
per year, an increase of $2 bil- 
lion over the annual toll 10 yr. 
ago. 

The index was compiled in a 
large research program, in 
which dated and uncoated steel 
panels were left exposed at in- 
dustrial sites throughout the 
country. The panels were of 28 
gage, low carbon, cold-roll sheet 
steel. Thousands of panels were 
dated and left exposed. Periodic 
examination of the panels pro- 
vided the data for the Rust In- 
dex. Criterion for the Index was 
the time it took for the uncoated 
steel panel to rust to a severe de- 
gree. 


International Plastics 
Standardization Meeting 


Plans are now complete for 
an International Symposium on 
Plastic Testing and Standard- 
ization to be held in Philadel- 
phia Oct. 30-31, 1958. 

The program is sponsored by 
ASTM on behalf of the Amer- 
ican Group for the International 
Organization for Standardiza- 
tion (ISO). Sessions will in- 
clude such topics as_ test 
methods for engineering prop- 
erties; thermal properties of 
plastics; methods for molecular 
characterization (Continued). 
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USCOWELD PLASTIC PIPE FITTINGS 


Greater Joint Strength—Faster Insertion—Thanks to 


THE ONLY SOLVENT-WELD FITTING 
| WITH AN INTERFERENCE FIT! 


To get maximum joint strength, interference 
fit is a must! UscoWeld fittings are designed 

to provide at least a .005 inch interference fit. THE UscoWELD PRINCIPLE 
And UscoWeld fittings are a cinch to install 
because of a specially designed tapered en- 


trance socket. U.S. Rubber has developed the es ) 
unique UscoWeld fitting of the same tough, MM nv TAPERED ENTRANCE 
lightweight, corrosion-resistant thermoplastic FOR EASY INSERTION 
as famous Uscolite® CP plastic pipe. CN ANNA SONS 

All UscoWeld fittings can safely handle the ——— Sass a a 
pressures recommended for the corresponding 
size of extra-heavy Uscolite pipe. Maximum PIPE 
recommended operating temperature is 170°F. 
Pipe can be cut to exact length, is easily in- ko Ee Sey 
stalled in close quarters. 

To) q*__ : 

ence tases Sh, oA peereay maar ats scene INTERFERENCE FIT FOR POSITIVE BOND 
plastic pipe and fittings in America—is obtain- ae ts 
able through your local U.S.” Distributor, any on ot tee hb cell hash of On Mhaemater aun aakie fitting ‘at 

U.S: Branch, or write us at Rockefeller Cen- the large limit of its diameter tolerance—UscoWeld is easily installed, and the 


ter, New York 20, N. Y. In Canada: Dominion strongest solvent-weld joint available. 
Rubber Co., Ltd. *Patent applied for 






































Apply Uscolite CP cement to the outside area of Next apply cement uniformly to entire inside area While both cemented surfaces are still wet, 
the pipe that is to be in contact with the socket. of tapered entrance socket. insert pipe in fitting and push until pipe bottoms 


against shoulder in the fitting. 
ADVANTAGES 


fast, easy to assemble—tapered entrance provides @ UscoWeld takes maximum advantage of the inherent 
easy insertion of pipe “solvent-weldability” of plastic pipe and fittings 

e strong joint—interference fit provides for optimum e no threading required—just cut pipe square 

fusion of pipe and fitting into homogeneous mass; @ not necessary to allow for thread make-up 

joint strength not dependent on cement alone variation—pipe can be cut to exact lengths 

@ automatic alignment of pipe and fittings @ easy to install in close quarters 

e chemical resistance of the UscoWeld joint e resists fatigue due to vibration or thermal stresses 

is the same as for Uscolite pipe by elimination of stress concentration at thread roots. 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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CORROSION FORUM... 


Ultra-High Strength 
Steel Available 


Looking for an _ ultra-high 
strength metal? U.S. Steel has 
developed a new steel with a 
tensile strength of 280,000 psi. 
Called Airsteel, it’s made by a 
novel air cooling technique. 

Most steels call for oil or salt 
quenching to develop good me- 


chanical properties. USS metal- 
lurgists have come up with a 
steel containing alloying ele- 
ments which allow it to harden 
in the open air after heating. 
Commercial heats have been 
produced. U. S. Steel believes 
the new product is highly suit- 
able for missile and chemical 
process applications. It’s avail- 
able in bars, plates and sheets. 





Zirconium is a tough customer 
to work with. The problems 
Pfaudler ran into when fabri- 
cating the first zirconium heat 
exchanger point up some of the 
difficulties and solutions. 

It’s not easy to cold-form 
zirconium, so it had to be heated 
to 600-900 F. before forming. 
Also zirconium can’t be welded 
to any other metal; and like tita- 
nium it has a strong affinity for 
oxygen and nitrogen, which 
makes it brittle. Tungsten-arc 
welding had to be performed 





How Zirconium Fabricating Difficulties Were Solved 


in an inert argon atmosphere 
using a _ specially constructed 
welding chamber (above). 

The final 114-sq. ft. exchanger 
has solid zirconium bonnets and 
tubing, and zirconium-lined tube 
sheets. The 44-in. I.D. shell is of 
polished Type 304 stainless steel. 
Tube sheets were welded to the 
stainless shell with the tubing 
protruding slightly. The tubes 
were then roller expanded, zir- 
conium tube sheet lining placed 
over the protruding ends and 
seal-welded to the tubes. 
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New Process Sprays 
Any Metal 


Can any known element be 
sprayed onto a supporting ma- 
terial? The answer is yes, ac- 
cording to the Giannini Plasma- 
dyne Corp. (Santa Ana, Calif.) 
They’ve coated cold steel with 
tungsten using a new spray- 
ing technique, based on the 
“plasma-energy” principle. 

Energy from an electric arc is 
transferred: to an ionized gas 
medium creating temperatures 
up to 25,000 F. The hot gas 
forms a jet traveling at about 
13,000 ft./sec. This jet is used 
to heat the metal to be sprayed. 

Some immediate process ap- 
plications (besides missiles and 
nuclear power) include coating 
of high-temperature pump and 
bearing surfaces, combustion 
chamber’ valves, high-speed 
grinding and cutting surfaces. 


Butyrate Plastic 
Easy to Strip 


A peelable butyrate plastic 
coating, developed for metal 
plating operations, should also 
solve some tough corrosion 
problems. 

Previously, in metal plating, 
parts to be partially plated were 
usually dipped in a lacquer coat- 
ing which calls for a relatively 
long drying time. Also, such 
coatings are difficult to remove. 

Now a part is_ partially 
plated by first dipping in a bath 
of molten butyrate. Then it’s 
withdrawn. The plastic coating 
solidifies within 60 seconds and 
it’s easily trimmed or peeled 
away from the area to be plated. 

After plating, the coating is 
readily stripped off and returned 
to the melt tank for re-use. 

Result has been a substantial 
reduction in plating time and 
labor costs over conventional 
methods. 

The coating is non-exuding— 
it doesn’t leave any residue. 

Such a coating should prove 
useful as a protective lining for 
parts which will be stored in a 
corrosive atmosphere or as 
masking agents for painting. 

Coating was developed by 
Seal-Peel, Inc., Royal Oak, 
Mich., using Eastman Chemical 
butyrate. 











LW hen Castings Become an 
Engineering Problem... 


MBER THAT 


There are two facts which may be highly im- 
portant«to you. First, WAUKESHA is com- 
prised of three separate foundries with expert 
experienced, specialized management for each. 


1 One foundry casts only Stainless Steel, 300- et ek 
s * . . - . . 
400 series, Ni-resist anid special corrosion The spectrometer at WAUKESHA for quality- 
resistant formulations. control 


2 Another casts only ‘‘Waukesha Metals’’ 
“(copper base, high nickel alloys), pure 
nickel, Monel, brass, bronze, Everdur. 


3 The third casts only Aluminum — as cast 
* and heat-treated. 


Second, over all ihree foundries are two labora- 

tory operations, one for quality control and the 

other for metalurgical research. Both work for 

your interests. As examples of quality control: a 

spectrometer checks every heat; formulations can 

be corrected before the metal is poured. The lab- ’ SEL ee w é 
oratory also controls all supplied materials. Part of the metallurgical laboratories for 


But perhaps more important to you when you quedity-control and: research 


have any problem such as corrosion resistance, 
heat resistance, galling or machining, is the Re- 
search Laboratory. Let it suffice to say that we 
have solved intricate metallurgical problems for 
many WAUKESHA customers. And this we 
offer — without charge — to you. Simply send a 


print or a pattern and tell us your need. You 
have eveything to att FOUNDRY COMPANY 
5805 Lincoln Ave. © Waukesha, Wis. 
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NEW FACILITIES 


October’s Top Projects: 





Chemical Construction Corp, will build a new ammonia- 
urea plant for Cooperative Farm Chemicals of Lawrence, Kan. 


Ammonia unit, rated at 100 tons/day, will be based on natural 
gas; urea plant will produce 30 tons/day for urea-ammonium 


nitrate solutions. 


Union Carbide Chemicals plans to erect new plant at Insti- 
tute, W. Va., to produce 10 million lb./yr. epoxides and other 


hydrogenated chemicals. Unit is scheduled for completion in 


mid-1959. 


Columbia-Southern is building a large cement plant at Bar- 
berton, Ohio—capacity 1.5 million bbl. cement annually. Plant 
will use wet process, will include rotary kiln 450 ft. long and 


13 ft. in dia. 


Harvey Aluminum has started 
regular production at its new 
aluminum reduction facility 
at The Dalles, Ore. Plant 
capacity is more than 100 
million lb./yr., features many 
automatic operating  tech- 
niques. 


Dow’s Texas Div. is producing 
aluminum chloride in a “small 
facility” at Plant B in Free- 
port. Initial production of 
this catalytic agent is being 
consumed internally, princi- 
pally in production of ethyl 
benzene. 


Lousiana Chemical Corp. has 
awarded a $3-million contract 
to Delta Engineering Corp. 
for expansion of natural gas 
extraction plant near Mag- 
nolia, Ark. Firm operates 
plant for Columbia Products; 
expansion will add ethane 
recovery facilities to the in- 
stallation. 


Monsanto’s Lion Oil Div. plans 
a multimillion-dollar expan- 
sion of its El] Dorado, Ark., 
refinery. Program will boost 
rated crude throughput from 
29,000 to 33,000 bbl./day and 
will include new hydro-desul- 


furization, decarbonization 
and tetramer units. 


Aluminum Co. of America’s 


Massena, N. Y., smelting 
operation became first indus- 
trial consumer of electricity 
from long-awaited St. Law- 
rence Seaway Project. Alcoa 
built new facilities to utilize 
new power source, brings 
total capacity at Massena to 
54,000 tons/yr. aluminum. 


Dow has started production of 


iminodiacetic acid at its Mid- 
land, Mich., plant; is believed 
to be only commercial pro- 
ducer. Acid finds use as in- 
termediate for surface active 
agents, complex salts and 
chelating agents. 


Carborundum’s expanded facili- 


ties at Niagara Falls for 
manufacturing boron carbide 
are now in full operation. 
Accelerated production was 
precipitated by industrial 
advances demanding this 
abrasive—exceeded only by 
the diamond in hardness. 


General Electric is building a 


$1 - million radiochemistry 
building at the 300-acre 





NOW... SAVE 
up to 937 with 
WORKLON 


Acid and Caustic Resistant 
INDUSTRIAL APPAREL 


of 
DYNEL 


hited. | 


carsipe [Xtc 


— 


Worklon industrial apparel resists 
punishing acids and chemicals... out- 
lasts cotton and wool garments many 
times over as proved conclusively in 
on-the-job tests under corrosive chem- 
ical conditions. No need for constant 
uniform replacement ... Worklon 
apparel wears far longer, saves you as 
much as 93%! 


win IRAVIS 


For complete facts about Worklon acid and 
caustic resistant industrial apparel of Union 
Carbide Dynel, DuPont Orlon, DuPont Dac- 
ron and lint-free Orlon, see Worklon’s new 
and informative catalog. It’s yours for the 
asking—absolutely free! Mail coupon today! 


‘SEND FOR NEW FREE CATALOG 


WORKLON, INC. Dept. CE 108 253 W. 28 S1..N. Y., N.Y. 
Gentlemen: 
Piease send me the new Worklon Catalog FREE! 
| name 
ADDRESS 
| city 
i STATE 
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USE ECONOMY 


in chemically resistant 
industrial clothing 


VIRTUALLY 
UNAFFECTED 
BY ACIDS 

_ AND ALKALIES 
Dynel resists chemical de- 
terioration, laundering and are? 
abrasion...deliversimpor- | f , 4 


tant use economy. oot 


» 
: 
~~ 


J 

- A 
-— 

~ 4, 


j } fs. 
GET THE FACTS ae 8/2 
ON CHEMICAL ic: et 
RESISTANCE eye Sia 
Write for booklet detailing 

effects of reagents on 

Dynel fabric after 20-hr. — 

immersion tests. 


. 


ey © 


a 


Long usage proves DYNEL is virtually unaffected by acids, alkalies and strong detergents . . . stands 
up to rugged abuse of long hard wear and commercial laundering. Right now, DYNEL clothing is more 
than paying for itself in acid plants, electroplating, battery manufacturing—where corrosive atmos- 
pheres tend to deteriorate clothing. To discover the savings DYNEL affords you, write Department CE 


DYNEL* a textile fiber 


Textile Fibers Department, Union Carbide Chemicals Company, Division of Union Carbide Corporation, 100 East 42nd Street, New York 17, N. Y. 


Offices in Boston, Mass. at 300 First Avenue, Needham Heights; Charlotte, N. C. at 1213 Liberty Life Building; Montreal, Que.; Toronto, Ont. 
“Union Carbide” is a registered trade-mark of UCC 
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% Engineering - 


and better 
SELECTION -- 
Witt fe 


ire see 
* 


FIRMS .. . 


atomic plant in Hanford, 
Wash. New structure will 
house advanced research in- 
cluding high-level radiation 
work up to 1 million curies. 


Heyden Newport’s Nuodex 
Products Co. is expanding 
production facilities at Eliza- 
beth, N. J., for nickel cata- 
lysts and plating salts. Line 
now includes nickel sulfate, 
chloride, formate, carbonate, 
nitrate and acetate. 





SIDE ENTERING 

Each of these different types of 
Mixers has its particular mechanical 
advantages which make it more 
efficient for specific purposes. There 
are many considerations in every 
application where a wide range of 
types and materials must be avail- 
able. 











. +... .With the complete “INTERNA- 
TIONAL” Line of Mixing Machinery to 
choose from, you can be sure of our un- 
biased recommendation of the right type 
mixer for each specific job. 

Special Metals used in Mixer construction 
are available—iron, bronze, stainless steel, 
high nickel alloys, etc.—You pick the seal- 
ing arrangement, either standard packed 
or New Mechanical Seal. Your choice of 
Power drive—Gearmotor, V-Belt or Silent 











Chain. 





MOTOR Selection—Any standard motor 
with NEMA frame—any current, insulation 
or enclosure. 

GUARANTEED PERFORMANCE—25 Years 
of continuous building, testing, study and 
research experience goes into every “IN- 
TERNATIONAL” application—it assures you 
of getting exactly the right Mixer for top 
performance and economy. 








} ROTARY MECHANICAL SEAL 


Granite City Steel Co.’s latest 
addition is a 60-million-cu.- 
ft./mo. oxygen generating 
unit built by Air Products. 
Most of output is being piped 
to company’s seven open 
hearth furnaces. 





TOP 
ENTERING 
MIXERS 


“INTERNATIONAL” 


Showing application how Mechanical 





Seal can be adapted to stand 
side Type stuffing box. 


Air Reduction has upped daily 
production capacity at its 
Lorain, Ohio, gaseous and 


PORTABLE MIXERS liquid oxygen plant to 100 


Vertical The most adapt- 


Drive Heads are made invari- able Mixer ever 
ous types and sizes from 1 to built. Patented. 


100 H.P. for Propel 
Turbine agitation, 


ler and High Speed, Slow 
—slow Speed and Inter- 


speed or high speed—and mediate. Produc- 
for Open or Closed Tanks and tion and Labora- 
vessels. Standard Stuffing Box tory Models—Spe- 
or New Mechanical Seal. cial Bulletin 74 B 


iInterneationel 
Engineering, 


tons/day. Most of increased 
output will be soaked up by 
local steel makers. 


British American Oi! Co. is 
about to open two plants this 
month valued at $50 million: 
B-A’s natural gas processing 
plant at Pincher Creek in 
southern Alberta will be dedi- 
cated Oct. 15th. Company’s 
new 20,000-bbl./day refinery 
just outside Vancouver, B. C., 
is going through test runs for 








New York -15 Park Row 





DAYTON 1, 


its official opening Oct. 17th. 


Manhattan Adhesives Corp., 
Brooklyn, N. Y.,; has placed 











New Catalog of Mixing Equipment No. 83, Sent on Request 





its new polyvinyl acetate and 
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FOR THE LASTING 
PROTECTION OF 
PLASTIC PIPING 
SYSTEMS.... 


Specify 
WALWORTH 








(rigid polyvinyl chloride) 


Valves and Fittings! 


Walworth plastic valves and fittings are made of 
non-aging, non-corrosive and non-toxic 
unplasticized rigid polyvinyl chloride (PVC). These 
products are highly resistant to chemical attack 
and offer the advantages of immunity to galvanic 
corrosion and high impact strength at temperatures 
as high as 150°F. Durable and light, Walworth 
PVC valves and fittings are simple to install, easy 
to maintain (no painting), and add a smooth, 
clean appearance to your piping system. 


Walworth PVC Y-Globe Valves are designed to 
regulate the flow of alkalies, acids, and similar 
corrosive fluids. Walworth PVC Diaphragm Valves* 
are commonly used in systems handling corrosive 
fluids, especially those containing suspended 
materials, and can be furnished with diaphragms 
suited to your application. 
*Hills — McCanna (Saunders Patent! 

90 SCREWED ELBOW 90 SOLVENT WELD- 

SOCKET TYPE ELBOW 

SEND FOR THIS BOOKLET. It describes mechanical 

and thermal properties, working pressures, sizes 

and dimensions, application and assembly data 

for the complete line of Walworth PVC Valves 

and Fittings. Please use company letterhead. 


and include 45 
plugs 
a-veltidtile mae’) litiler 


caps ; nipples 


WOp. 
> + 
% eS 750 THIRD AVENUE, NEW YORK 17, N. Y. 
e DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. © CONOFLOW CORPORATION © GROVE VALVE AND REGULATOR CO. 
M&H VALVE & FITTINGS CO. © SOUTHWEST FABRICATING & WELDING CO., INC. © WALWORTH COMPANY OF CANADA, LID. 
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Two reliable, packaged Cleaver-Brooks 
boilers maintain high-speed production 

of Texas-ware and Dallas-ware melamine 
dishes for Plastics Mfg. Co., Dallas 


Chief engineer, W. L. Cone, Jr., 
states: “Consistently dependable 
steam supply is keynote of our plant 
operation. That’s why we chose two 
Cleaver-Brooks gas-fired boilers for 
our steam source. 

“One feature we appreciate about 
these new boilers is the easy access 
to their internals. Not only does this 
facilitate frequent inspections but 
also it greatly reduced their cost. 
There are no joints that require re- 
sealing every time the boiler is 
opened. Being hinged and davited, the 
doors and heads do not have to be 
hoisted for removal. Six bolts can be 
removed in less than two minutes.” 


Guided by experience 
“Based on nine years of unfailing 
performance delivered by two 50-hp 
Cleaver-Brooks boilers we used in 
our former plant, there never was 
any question that we would install 
their equipment in our new plant,” 
said Mr, Cone. 

Architects for the new plant were: 
Thomas, Jameson and Merrill; Con- 
sulting engineers: Zumwalt and Vin- 
ther; General contractor: Carpenter 
Bros.; Mechanical contractor: Beard 
Plumbing Company, all of Dallas. 


170 


“Our 125-hp, 250-psi design pressure, gas-fired 
Cleaver-Brooks boilers provide all steam for 
compression-molding presses, office space heat- 
ing and hot water heating” — W. L. Cone, chief 
engineer. 

Cleaver-Brooks packaged boilers 
are America’s largest selling pack- 
aged boilers. Available in 19 sizes, 
15-600 hp, 15-250 psi. Oil, gas or 
combination oil/gas fired. For com- 
plete information contact nearest rep- 
resentative or write: Cleaver-Brooks 
Co., Dept. L, 345 E. Keefe Ave., 
Milwaukee 12, Wisconsin, USA. 


Originators and largest producer 
of packaged boilers 


Cleaver ay Brooks’ 





FIRMS .. . 


resins plant in full produc- 
tion to furnish complete line 
of polyvinyl solutions and 
emulsions. 


U. S. Steel’s Gary, Ind., Works 


boasts a new 94-million-cu.- 
ft./mo. oxygen plant built, 
maintained and operated by 
Linde Co. Oxygen will be used 
in cutting, scarfing, scrap 
preparation and other metal- 
lurgical processes. 


Texaco announces completion 


of “world’s most _ fully 
equipped industrial radiation 
research laboratory” at firm’s 
research center in Beacon, 
N. Y. Lab will probe atomic 
structure of petroleum and its 
derivatives with view towards 
improving fuels, lubricants 
and petrochemicals. 


—— 


=. Set, / 


MERGERS & “4, 
ACQUISITIONS. - 


Chromalloy Corp., White Plains, 


N. Y., has acquired Propellex 
Chemical Corp. of Edwards- 
ville, Ill., through a stock ex- 
change. Continuing as Pro- 
pellex Chemical Div., firm is 
producer of solid propellant 
rockets and fuels, and other 
propellant and explosive de- 
vices. 


. E. Staley Mfg. Co. of Decatur, 


Ill., has purchased the Hipo- 
lite Co. of St. Louis. Manu- 
facturing facilities for Hip- 
O-Lite Marshmallow Creme 
are being moved from St. 
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Continuous Solvent Stripper 
Continuous Gas Solids Reactor 
Continuous Vacuum Dryer 


Now, at one convenient 
location, you can test- 
dry your materials in 
a variety of 

equipment 


reer LOUISVILLE DRYER DIVISION 





my S07 cette! 
“4 « ws % ya 
Fon ce 5, Ae. are Oo 


Continuous Fluidized Bed Dryer 


a fees eT 


At General American’s East Chicago pilot plant, you can 
test the drying or reacting of your materials in the widest 
range of drying equipment ever assembled in one place. 

Louisville Dryer engineers will work with you—study 
your materials and needs, make recommendations for type 
of equipment, size and heating medium. You can check 
these recommendations for yourself through practical tests. 
Your Louisville Dryer is then engineered for most efficient 
and economical service—built specifically to meet 
your needs. 

To test the drying of your materials in all these different 
types of drying equipment, call in a Louisville Dryer 
engineer. There is no cost or obligation. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, Chicago 90, Illinois 


Offices in principal cities 
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NEW DESIGN... aR 


OF IMPERVITE IMPERVIOUS GRAPHITE Louis to Decatur and product 


will be added to Staley’s gro- 
\ cery line. 


APPROACHES 


Du Pont has purchased the idle 
Cornwells Heights, Pa., sul- 
furic acid plant of Cornwell 
Chemical Corp. Plant will be- 
come part of Grasselli Chemi- 
cals Div. after modernization. 


Plastic Coated Paper Corp., 
with headquarters in Hicks- 
ville, L. I., is a new firm spe- 
cializing in polyethylene coat- 
ings. New plant, to be finished 
by late 1958, will coat paper, 
board and foil in addition to 
other materials. 


Y PERFECT 
HEAT 
EXCHANGER 


Union Bag-Camp Paper Corp. 
has established a new chemi- 
cal products division empha- 
sizing the increasingly im- 
portant role that chemicals 
are playing in company oper- 
ations. 


The new “compression 
head” design, illustrated in 
the breakaway, provides even 
greater resistance to internal as 
well as external physical abuse, and 
consequently results in more mainte- 
nance-free operation over a longer period 
of time. 
The CROSS-BORE exchanger is a new design 
which reflects all of the advantages of impervious 
graphite, particularly its property of possessing one 


Pacific Vegetable Oil Corp. is 
diversifying in the urethane 
polymer field through its re- 


of the highest rates of thermal conductivity of any 
commercially available material of construction. In 
addition, the CROSS-BORE is unaffected by all cor- 
rosives except a few highly oxidizing agents, features 
strong, shock resistant construction, possesses 20% 
higher overall heat transfer coefficient than tube 
and shell design, provides for fast, positive cleaning 
of shell side as well as tube side holes, is immune 
to thermal shock, accommodates working pressures 
to 200 psi at temp. to 340°F., (specials to 400°F.) 
and is available in 14 standard capacities to 470 sq. 
ft. of transfer surface. 


New bulletin available on request. 


3212 


FALLS (Fi) INDUSTRIES INC. 


31915 AURORA ROAD SOLON, OHIO 
Phone: CHurchill 8-4343 + Teletype Solon 0-720 


Completely 
assembled 
CROSS-BORE 
exchanger 





cently acquired interest in 
Polytron Corp. New affiliate 
will manufacture urethane 
polymers and will conduct re- 
search on new urethane de- 
rivatives. 


S. C. Johnson & Son, wax mak- 


ers, has purchased patent 
rights to Porelon, a new syn- 
thetic material with “abun- 
dant product possibilities.” 
Porelon is claimed to be first 
synthetic in which liquid can 
be trapped during manufac- 
ture, then given off at prede- 
termined rate. Product possi- 
bilities include marking 
stamps and_ self-lubricated 
bearings. 
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WASTE DISPOSAL 
PROBLEMS? 


wJ @; HAS THE ANSWER. 


John Zink Waste Disposal Units are custom designed to your 
specifications, for your individual application. Any size or 
capacity can be furnished for use in reducing liquid and 
semi-liquid wastes, or obnoxious gases. Available as a com- 
plete unit or burners only. John Zink Waste Disposal Units 
have been field-proven in process service throughout the world. 


*The John Zink research furnace provides ideal test facilities for all 
custom-design work. 


Gas, Oil & Combination Burners / Inert Gas Generators 
Air Heaters / Smokeless Field Flares / Mutes 


JOHN ZINK CO. 3.2: 
@ Tulsa, Oklahoma 





CUSTOM ENGINEERED 


RECTIFICATION 


© Germanium Semiconductor elements, controls, 
Silicon cooling systems — every component 
* Selenium used in Sel-Rex Rectifiers is deter- 
mined by the specific application. Sim- 
ilarly rated units, in slightly dissimilar 
applications, often have components 
from several different “name-brand” 
sources. “Custom-Engineering” like 
this guarantees you the most efficiently 
operating rectification it is possible 
to build. 
Send for FREE “GUIDE” to Indus- 
trial Rectifier Equipment. 


Rectifier Division 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


Complete Semiconductor Power Convers 
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BISHOP 
SALTS 
ma 


Continuously, since 1842 Bishop 
has been devoted to the manufac- 
ture of platinum and platinum 
group metal salts and solutions 
of the ultimate in quality. The 
Bishop background of skills, ex- 
perience and steady development 
assures products of the finest 
quality obtainable . . . from stock 
for immediate shipment. 





Chioroplatinic Acid 





Platinum Oxide 





Palladium Chloride 





Rhodium Chloride 





Ruthenium Chloride 





Ammonium Chloroplatinate 





Potassium Chloroplatinate 





Sodium Chloroplatinate 





... and 33 other platinum group 
metal chemicals. 





Complete list of Bishop platinum 
and platinum group salts and so- 
lutions sent promptly on request. 











OTHER BISHOP PRODUCTS: 


Platinum Fabricated Products 
Stainless Steel and Nickel Tubing 





J. BISHOP & CO. 
PLATINUM WORKS 





POSITIVE CONTROL OF MATERIALS IN MOTION (gp 


ae 


with Omega 
Continuous 
Loss-in-Weight 
Feeding Systems 





@OmMEGA MACHINE CO. 
B--F INDUSTRIE S@)i3#: 


ow ais i ACURA. 


Accurate feeding of solid and liquid ma- 
terials is the key to successful, economi- 
cal continuous processing. Using the 
most advanced engineering principles, 
Omega Model 32 Continuous Loss-in- 
Weight Feeding Systems outperform 
ordinary feeding methods by setting ac- 
curacy standards never before attain- 
able. That’s why more and more proc- 
esses are depending on Omega: 


ACCURACY: 


Guaranteed +¥%2% by weight of set 
feed rate (NOT of “full scale load” as 
many other systems are rated). 


AUTOMATIC CONTROL: 


A full closed loop . 
and memory features. 


. with feedback 


FLEXIBILITY: 

Handles difficult materials easily — 
granular, floodable, slurries, volatile, ex- 
plosive, others. Typical examples are 
shown at left. 


AUTOMATIC SELF-CALIBRATION: 

No sampling required. Totalizes weight 
delivered. Positively prevents cumula- 
tive over or underfeeding. 


VERSATILITY: 

Feeds any flowable solid or liquid ma- 
terial by proper selection of feed mech- 
anism. 


CAPACITY: 


Simplex and Duplex Systems to feed 
1#/hr. to 60,000 #/hr. 


RANGE: 
As required: 10:1 up to 50:1 


NEW BULLETIN 


32-R2 describes Omega 
Continuous Loss-in- 
Weight Feeding Systems 
— their design, opera- 
tion, capacities, dimen- 
sions, and applications. 
Write for your copy, 
today. 

Omega Machine Co., 
Process Application De- 
partment, 369 Harris 
Ave., Providence 1, R. 1. 














American Society of Mechanical En- 
gineers-Ame Society of Lu- 
brication Engineers, Lubrication 
Conference, Statler Hotel. 
Oct. 13-15 — Chicago, Ill. 


American Gas Assn., annual conven- 
ion. 
Oct. 13-15 Atlantic City, N. J. 


Packaging Institute, 20th annual 
forum, Edgewater Beach Hotel. 
Oct. 13-15 Chicago, Ill. 


Society of Industrial Packaging and 
Materials Handling Engineers, an- 
nual Baga exposition, Coliseum. 
Oct. 14-1 Chicago, Ill. 


National Assoc. of Corrosion Engi- 
neers, North Central Regional 
Conference. 

Oct. 15-17 Cincinnati, Ohio 


Instrument Society of America, Na- 
tional Rubber and Plastic Sym- 


posium 
Oct. 20-21 Akron, Ohio 


Technical Assn. of the ee and Pa- 
r Industry, 13th Plastics-Paper 
onference, Sheraton-Kimball Ho- 


te’ 
Oct. 20-22 Springfield, Mass. 


American Oil Chemists apeety, fall 
meeting, Sheraton Hote 
Oct. 20-22 ., Tl. 


National Assn. of Corrosion Engi- 
neers, South Central Regional 
Conference and Exhibit. 

Oct. 20-24 New Orleans, La. 


American Vacuum Society, 5th Na- 
tional Vacuum Symposium, Sir 
Francis Drake Hotel. 

Oct. 22-24 San Francisco, Calif. 


American Institute of Chemical En- 
gineers, New York Section, All day 
sym um: Cost Engineering, 
Foams and Froths, Petroleum 
Chemicals; luncheon speaker: 
George Holbrook, AIChE Presi- 
dent; Hotel Statler. 
Oct. 23 New York, N. Y. 


National Society of Professional En- 
gineers, fall meeting, St. Francis 


San Francisco, Calif. 


National Metals Exposition, Cleve- 
land Public Auditorium. 
Oct. 27-31 Cleveland, Ohio 


Assn. of Consulting Chemists and 
Chemical Engineers, annual meet- 
ing, Biltmore Hotel. 
Oct. 28 New York, N. Y. 


National Agricultural Chemicals 
Assn., 25th annual meeting, Bon 
Air Hotel. 
Oct. 29-31 Augusta, Ga. 

American Society for Testing Mate- 


rials, International symposium: 
Plastics Testing and S diza- 
Franklin Ho’ 


tion, erg tel. 
Oct. 30-3 Philadelphia, Pa. 


Industrial Management Society, 2nd 
annual seminar on _ Executive 
Techniques of Industrial Engineer- 
ing, Hotel Sherman. 

Nov. 4-5 Chicago, Ill. 
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Each of these mixers weighs over four tons, yet they are so perfectly balanced they 
stand alone on their supporting blocks. Side support is not required. This means minimum 
stress on tank top flanged nozzles which support the mixers. 


EXPANDED ESSO ALKYLATION 


42 PHILADELPHIA MIXERS 


Forty-two vertical Philadelphia Mixers like the ones 
shown are being installed at the Baton Rouge Refinery 
of Esso Standard Oil Company by Foster Wheeler Cor- 
poration. They are part of an alkylation process in which 
concentrated sulfuric acid serves as a catalyst to unite 
light olefins and isobutane to produce high octane gaso- 
line blend stock. Installed in the various reaction zones of 
the reactors, they insure optimum contact of reactants. 


These units are equipped with a shut-off device below 
the mechanical seal which permits seals to be changed 
with reactor vessels held at full pressure. This can be 
done simply and quickly, and requires no external lift- 
ing equipment. 


For this, or any other fluid mixing job, Philadelphia 
Mixers offer many important design advantages. 


e Extra large, heavy duty bearings throughout permit 
every drive component to be designed to required 


UNIT TO USE 


degree of stiffness. The strength and rigidity of drive 
assemblies keep gearing effectively isolated from unbal- 
anced output shaft loads which might cause damage. 
Extremely heavy output shafting keeps shaft deflection 
to an absolute minimum, even under heavy unbalanced 
mixing loads. 
Extra long output shaft bearing span insures precision 
shaft operation and minimum runout in the seal area. 
All gearing is induction hardened and pone or crown 
shaved for long, quiet, trouble free life. 

¢ Quick change gear sets are available from stock to 
furnish 14 standard AGMA output speeds. 


To select the exact mixer for your process needs, write 
for Catalog A-27. It contains all the information needed 
to make a catalog selection of a complete mixer assembly. 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street ¢ Philadelphia 34, Pennsylvania 


philadelphia mixers 


Offices in all Principal Cities © Virginia Gear & Machine Corp., Lynchburg, Va. 
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NEW EQUIPMENT .. . 


(Continued from p. 74) 


Glass Tester 


Electronic unit checks 
glassed-steel continuity. 


Known as the Pfaudlertron, a 
new constant-voltage electronic 
a pe tester checks the surface con- 

tinuity of glassed-steel equip- 
PARTS FABRICATED ment. The non-destructive in- 
WITH WIRE CLOTH strument is claimed to be the 
i first unit available for such 

service in the field. 

Testing procedure consists of 
methodically sweeping the brush- 
type probe over the glassed sur- 
face. When a defect is present, 
a neon bulb in the probe handle 
glows with unmistakable bright- 
ness. Prolonged inspection will 
not endanger equipment or per- 
sonnel. Stabilized output is 3,500 
v., a.c.—The Pfaudler Co. Roch- 
ester, N. Y. 176A 


Make NEWARK your source of supply for Wire Cloth and Wire 
Cloth Products. We weave all of our own cloth from which we 


fabricate parts for our customers...thus insuring both quality 


of cloth and accuracy of construction. 

Newark Wire Cloth is available in all standard widths, all 
meshes, all commercial metals...the Newark line is a complete 
line even up to 400 mesh cloth. And if your problem is one of 


Valve Positioner 
yes Gockan, : i we ahed't Designed to operate from 
pa esign, our engineers will be glad to NEWARK Bonn gg a 


aid. May we quote on your requirements? f° ACCURACY 
2 All electric, a new valve posi- 


tioner eliminates need for aux- 
& iliary hydraulic and pneumatic 
t re oth systems. Transistorized and ex- 
plosion-proof, the positioner in- 


corporates a unique braking 


COMPA NY system that prevents valve oscil- 


lation and assures repeatability 
VERONA AVENUE NEWARK 4, NEW JERSEY to within 4%. A 1/40-hp., 2- 
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phase induction motor drives the 
unit’s actuating shaft through 
an efficient gear train and ball- 
screw mechanism. Built-in limit 
switches prevent valve damage. 

Stroke is field-adjustable from 
4 to 2 in.; stem speed is 0.15 
in./sec. and maximum thrust is 
1,000 lb. — Norwood Controls 
Div., American Standard Prod- 
ucts, Norwood, Mass. 176B 


Remote Firefighter 


New system quenches in- 
tensely hot fires. 


An urgent outgrowth of the 
U. S. missile program, the new 
Akron system for remote fire 
fighting may soon find applica- 
tion in the process industries. 
Designed for rapid combat of 
fires that are too hot or too dan- 
gerous to allow human firefight- 
ers to work at close range, the 
foam-throwing units now stand 
guard at Cape Canaveral. 

Mounted at the base of the 
launching stands, the systems 
are claimed to be completely 
automatic. Remote __ controls, 
placed in the observation bunker 
about + mile away, raise, lower, 
and rotate the units, and also 
change stream widths.—Akron 
Brass Mfg. Co., Wooster, Ohio. 

177A 


Dry Classifiers 


Two new machines feature 
high efficiency. 


No moving parts, virtually no 
required maintenance and ex- 
ceptionally low power require- 
ments are just some of the 
advantages claimed by the 
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A few of more than 180 DAY ro-ball 
sifters in: operation at a large midwestern plant. 


Today thousands of products wet or dry, from flour to wood chips, are 
sifted through efficient, low-cost, high-production DAY ro-ball sifters. 
Superbly engineered, built for trouble-free operation under the severest 
service conditions, they insure longer life with lower maintenance costs. 

The exclusive super active ball cleaning device provides rebound points 
in each ball compartment, assuring fast, thorough sifting of your product. 
Gyrating action brings material into constant contact with every square 
inch of screen surface. A stabilizer maintains 
screen in horizontal position and insures 
smooth operation. 


Stainless steel units available to 
meet food and dairy sanitary codes. 


DAY standard ro-ball, available in six sizes, single or mul- 
tiple screens. Single screen models in stock. 

Many models are available so it is easy to choose one which will exactly 
suit your requirements. They can be used separately or in combination with 
DAY mixers or blenders to save product handling. A completely equipped 
lab is available for testing your product. 


Write | The J. H. DAY Co. 

for new nite he 

DAY ro-ball 
Bulletin. 


Division of The Cleveland Automatic Machine Co. 
SERVING THE PROCESS INDUSTRY SINCE 1887 


4926 BEECH STREET, CINCINNATI 12, OHIO 
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NO. 2 OF A SERIES 


RECIRCULATION MAY BE KEY TO 
FUTURE GROWTH OF CHEMICAL 
AND INDUSTRIAL PROCESSES 


How much water do you need to make: 
a ton of steel? a ton of synthetic rubber? 
a ton of bromine? a barrel of beer? 


These are not empty questions. They 
point to a critical problem which con- 
fronts management today in its plans for 
tomorrow. It is more critical than most 
of us realize... for industry today uses as 
much water as all other users. 


Industry's Needs in 1975 


Water is vital for chemical and industrial 
growth. By 1975, industry will require 
215 billions of gallons daily. That is a 
100% increase over our current indus- 
trial consumption... more than we cur- 
sd consume for all uses combined. 


sy Ni for this water will be irriga- 
tion farmers and the general public. Their 
combined needs by 1975 will be up 40 bil- 
lion gallons a day ... possibly even more. 


What is the Supply Picture 


More than 40% of the communities in the 
United States already have a critical water 
supply problem. Yet, to meet the 1975 
needs, our supply must be expanded by 
50%, at an estimated cost of $50 billion. 


Indications are that industry is going to 
have to bear its part of this cost. Certain 
communities are already moving to place 
flat water rates on all users... regardless 
of the volume used. Other groups are 
demanding a national water policy with 
full Federal Government regulation of 
natural sources. 


Chemical Industry's Stake 


Shortage of water can be a most serious 
threat to the expansion hopes of the chem- 
ical industry. A glance at the following 
tableshows why. You need approximately: 


20,800 tons of water per ton of Bromine 

ph i ’ Synthetic rubber 
Viscose rayon 
Newsprint 
Smokeless powder 
" Coke from coal 


While process refinements may be able 
to reduce slightly the amount of water 
needed for each product, the gains will 
be minor. 


Difference Between 
Use and Consumption 


This is best illustrated by the water 
needed to make a ton of steel. The indus- 
trial average is 65,000 gallons (271 tons). 
In the past, 65,000 gallons of water 
flowed out of a river through the steel 
mill and back into the river again for 
each ton of steel made. In this case, use 
and consumption are one and the same 
thing. 


On the west coast, a large steel mill now 
tequires only 1,100 gallons of makeup 
for each ton of steel produced. This steel 
mill has its own recirculation system 
which holds several million gallons of 
water. 


This water is recirculated at a rate equal 
to 65,000 gallons per ton of steel pro- 
duced. The only water consumed is that 
lost due to evaporation or — leak- 
age. Thus, net consumption has heen 
sehuand to 1,100 gallons. 


Two Bulletins Available 


One of the most important pieces of 
equipment in a recirculation system is a 
filter. Where high quality process water 
is needed, diatomite filters will provide 
an effluent second only to distilled water. 
Bulletin 651, released by the R. P. Adams 
Company, Inc., 507 E. Park Drive, Buffalo 
17, N. Y., covers this type of industrial 
water filter. 


A second publication, Bulletin 909, covers 
an Automatic Water Filter which is 
frequently used in recirculation systems 
where the water is used for less critical 
applications. This bulletin is also avail- 
able on request from the R. P. Adams 
Company at the above address. 


By the way, it takes almost two tons of 
water to brew a barrel of beer. 


CONSERVE WATER, OUR MOST VALUABLE NATURAL RESOURCE 
PEPE ee 


R. P. ADAMS COMPANY, INC. 
507 E. PARK DRIVE 
BUFFALO 17, NEW YORK 


=" We have a problem involving liquid filtration. Ask your local representative to call on us. 


0-58 


Title. 





am Name 





= Company 





— Street 
i 


State. 





comma City. 


TINT 
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NEW EQUIPMENT . 


manufacturer for two new dry 
classifiers. Designed for high- 
efficiency separation of dry fines 
from coarse materials, both 
machines can handle from 100 
lb. to 100 tons of feed per hour. 

One unit, the Gravitational- 
Inertial classifier, operates best 
in the 200- to 50-mesh range. 
Air- or gas-entrained feed en- 
ters through a top inlet and 
cascades down a set of inclined 
vanes through which air and 
fines are drawn off. Secondary 
air introduced below the vanes 
scrubs remaining fines from the 
coarse material leaving the 
classification zone. Regulation 
of the velocities of exhaust and 
secondary air establishes the 
cut point. 

Initial installations of the 
other classifier, a centrifugal- 
type unit, indicate mill output 
increases from 10 to 300%. This 
machine will extract more than 
98% of the particles smaller 
than 325 mesh from most feeds, 
and with no oversize material in 
the fines. In operation, the com- 
bined action of centrifugal and 
drag forces on each feed par- 
ticle affects the separation.— 
Buell Engineering Co., Inc., New 
York, N. Y. 177B 


Shutoff Valve 


Less than 10 Ib. torque 
controls 5,000 psi. 


An in-line shutoff valve, 
known as the Ez-O-Trol, offers 
easy on-off control for hydraulic 
circuits operating at pressures 
to 5,000 psi. Designed for appli- 
cations where the liquid is not 
subject to flow reversals, Ez-O- 
Trol comes in sizes from 3 to 2 
in. Standard valve body is 
aluminum alloy; internal parts 
are stainless steel. 

In operation, back pressure 
seats the valve in a balancing 
pressure chamber. Actuation 
of the pilot by application of 
about 10 lb. torque to the valve 
handle allows’ back-pressure 
escape, thus unbalancing the 
unit. This quickly opens the 
valve to flow with low pressure 
drop. If desired, air-operated 
diaphragms or _ direct- acting 
solenoids provide remote control 
of the pilot.—Republic Mfg. 
Co., Cleveland, Ohio. 178A 





A 

Complete 

Flow System In 
Only 9 Square Feet 


For Feasibility or Exploratory Studies In YOUR Lab... 
Complete BENCH-SCALE Research Equipment From A- 


To save you time, money and trouble, Auto- 
clave Engineers now makes available to you, for 
the first time, a complete integrated line of profes- 
sionally designed bench-scale research equipment 
for pressures up to 5000 p.s.i. Included are valves, 
fittings, autoclaves, reactors and auxiliary vessels. 

This AE BENCH-SCALE equipment enables 
you to carry out in your own laboratory a wide 
variety of preliminary investigations such as 
feasibility studies before proceeding with scaled- 
up operations . . . research studies where only 
minute or limited quantities of expensive mate- 
rials are available . . . batch, semi-batch or con- 


tinuous reactions . . . and many other explora- 


tory studies. 


money you'll realize with this equipment. You 
save space because every unit is specifically 
designed for bench-scale work. You save time in 
setting up or altering the system because of sim- 
plicity of design and resultant ease of assembly. 
And you save money because the equipment is 
easily and quickly assembled by your own labo- 
ratory personnel—neither skilled craftsmen nor 
special tools are required. 

Detailed information on AE BENCH-SCALE 
Research Equipment is given in Bulletin 658, 
Send for your copy today. 


AUTOCLAVE 6 


ENGINEERS ,INC 


2932 WEST 22nd STREET, ERIE, PENNSYLVANIA 
179 


Best of all are the savings in space, time and 
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Need proportional 
reset and rate action? 
Choose from four 
controlier types = that 
include magnetic 
modulation — 

by Wheeico 


Start with this production-proved 
Wheelco Series 8000 recorder-con- 
troller and add the MM Series 
controller* from four types (three 
magnetic modulated) available to 
insure gettine the best installation 
for your needs. This customizing of 
systems at standard cost is another 
example of Wheelco’s constant effort 
to improve performance while hold- 
ing down costs. Advance design 
features include plug-in components 
and tamperproof covers to protect 
critical adjustments. 


MMC-Current Output Type— Flex- 
ible in adaptation to final control 
elements including saturable reac- 
tors, electropneumatic transducers, 
electro-hydraulic transducers, ete. 

. proportional band adjustable 
from 2 to 200% of controller range 
... reset action from 0 to 63 repeats 
per minute . . . rate action adjustable 
from 0 to 5.5 minutes. 


MMP Position Type—Together 
with potentiometer can position a 
valve, valve positioner, or other po- 
sitioning device . . . reset action 
adjustable from 0.6 to 100 repeats 
per minute .. . proportional band 
adjustable from 2 to 200% of con- 
troller range .. . rate action adjust- 
able from 0 to 5.5 minutes. 


MMD Duration Type— With poten- 
tiometer regulates input by adjust- 
ing on-time of a contactor on either 
electrical or fuel-fired installations 
... particularly adaptable when up- 
sets are fast and recovery slow and 
when they are frequent and of large 
magnitude . . . keeps overshoot at 
startup or control point to minimum. 


MP Proportional Positioner — 
Transistorized and printed circuit 
unit (not shown) where constant 
voltage source is available as refer- 
ence voltage . . . mounts inside in- 
strument . . . adjustable from 2 to 
40% of recorder range. 


*Also usable with Wheelco 2000 and 9000 Series. 


BARBER-COLMAN COMPANY 
Dept. J, 1585 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. H, Toronto 





NEW EQUIPMENT. . . 


Flow Rate Regulator 


Simple, compact unit meas- 
ures, controls flow. 


Available for control of a 
wide variety of liquids and light 
slurries, the new Type F flow- 
rate regulator operates with a 
minimum pressure differential 
of less than 10 psi. It requires 
no outside source of power, no 
straight approach nor down- 
stream piping section, and has 
only two-moving parts. Flow 
is controlled with split-second 
response to within 3% of set 
point, despite fluctuations in 
line pressure. 

Type F regulators come in 
carbon steel, Type 316 stainless 
and special alloys for flows 
from 0.02 to 550 gpm. Each size 
provides 15:1 flow-rate adjust- 
ment by means of a calibrated 
dial—W. A. Kates Co., Deer- 
field, Il. 180A 


BRIEFS 


Thermistor beads, presently 
available in bare form with 
attached leads and without 
glass coating, function con- 
tinuously at 1,200 F. Pre- 
vious temperature limit was 
about 600 F.—Fenwal Elec- 
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your choice 


of six sizes... 


Stokes Conical-Shaped 
Rotating Vacuum Dryers 


vacuum-tight valve, worm-gear actuated. Every 
drum is vacuum tested by mass spectrometer. 


STANDARD SIZES 
(special sizes and materials available) 


As part of the extensive line of vacuum drying 
equipment offered by Stokes, this rotating cone 
dryer is available in six sizes. Built to Stokes’ high 
vacuum standards, they are especially suited for 
those materials which require the tumbling action 
and/or the charging and discharging features 
offered by this type of dryer. 

Stokes conical-shaped dryers are double-walled, 
and include provisions for steam or hot water heat- 
ing. The interior surfaces can be supplied in carbon 
steel or in 304 or 316 stainless steel for use with 
corrosive products. The large, full-opening charg- 
ing inlet is provided with a quick-acting hinged 
cover. The discharge port features a self-wiping 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 ‘Tabor Road, Philadelphia 20, Pa. 
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Model No. 159-1 159-2 159-3 159-4 159-5 159-6 
Working Cap.* 3 10 25 75 100 150 
1,750 2,400 3,200 7,700 11,500 12,700 


*In cubic feet—normal working capacity is 65% of total volume 








Approx. Wt. 





Call on Stokes Engineering Advisory Service for 
complete information and application data on 
these and other Stokes vacuum dryers as applied 
to your own production requirements. 





HIGH-PRESSURE, HEAVY-DUTY EXPANSION COMPENSATOR 


inch for inch, the lowest-cost way 
to take care of pipe motion 


Never needs maintenance, 
because it’s completely 
packless 


Heliarc welded construction... 
and steel-encased for protectio 
from external damage 


Its 2-ply stainless steel 
Flexon bellows is designed 
to outlast the building 


INSTALL IT... FORGET IT! 


You can bank on it . . . Flexon Model H Expansion Compensators 
cost much less per inch of stroke than any other method of absorb- 
ing pipe expansion! Yet the Model H is built for hard service, with 
its 2-ply stainless steel Flexon bellows, positive internal guide and 
anti-torque device, and full protection from external damage. 


This is why engineers and piping contractors are specifying the 
Model H for thousands of industrial piping jobs—in heating sys- 
tems, process piping, steam tracing, power piping —that use pipe 
up to 3” and require up to 2” total movement at each Expansion 
Compensator. Working pressures to 175 p.s.i. for 34” and 1” sizes; 
to 125 p.s.i. for larger sizes up to 3”. 

Make the Flexon Model H Expansion Compensator a cost-cutting 


part of your next piping job. Write for design and cost data, and 
the name of your Flexon representative. 


corporation 
EXPANSION JOINT DIVISION * 1317 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


cox Cx 


EXPANSION JOINTS METAL HOSE NON-METALLIC HOSE BELLOWS AIRCRAFT COMPONENTS 





NEW EQUIPMENT .. . 


tronics, Inc., Framingham, 
Mass. 180B 


Compressors, with pressures 
from 50 to 15,000 psi. and 
capacities to 60 cfm., handle 
all types of corrosive, toxic 
and radioactive liquids and 
gases. Distributor is sole U.S. 
agent for French line.— 
American Instrument Co., 
Inc., Silver Spring, Md. 182A 


Graphic symbols for control 
centers and panelboards are 
available in metals and plas- 
tics. No limitation is made on 
finish. — Devco Engineering 
Inc., Caldwell, N. J. 182B 


Strip chart recorder-controller, 
featuring continuous stand- 
ardization and unitized con- 
struction, comes in d.c. poten- 
tiometer, a.c. or d.c. bridge 
versions, and both single-pen 
and multi-record types. Null 
balance. — General Electric 
Co., Schenectady, N. Y. 182C 


Centrifugal pumps for filtrate 
and transfer applications 
have a high degree of parts 
interchangeability. Three new 
designs are available: type 
LH for capacities of 350 and 
100 gpm. at heads of 200 and 
275 ft., respectively; type LR 
for slurries and _ volatile 
liquids; and type LX for easy 
removal from service without 
disturbance of piping.—Dorr- 
Oliver Inc., Stamford, Conn. 

182D 


Vertical gearmotors, rated at 3 
to 30 hp. and 25 to 280 rpm., 
provide rugged, dependable, 
internally-geared power for 
agitator applications. Three 
types of motor enclosures 
available-—U. S. Electrical 
Motors Inc., Los Angeles, 
Calif. 182E 


Integrator provides continuous 
means of automatically total- 
ing flow. Designed for use in 
flowmeters receiving signals 
from conventional sensing 
elements.—Librascope, _Inc., 
Burbank, Calif. 182F 


Drying feeder features a cas- 
cade of heated panels that 
afford simultaneous rate-con- 
trolled vibratory feeding and 





where there’s a Ne é 4 3 a : CL 
drying ) -— 
operation é: Yat 


leading manufacturers* insist 


on D U STEX | Designed for Chemical and 
g 
co LLECTO RS f Pharmaceutical Industries 


DUSTEX miniature cyclone tubes, cast of white iron, 
provide an ultra-hard, cling-free, self-cleaning surface to 
assure maximum material recovery at a constant, 
high-speed rate. 


DUSTEX patented design prevents condensation within 
the collector when inlet temperature is above the 

dew point. Handles temperatures up to 800°F. There are 
no filters to clog, no sludge to pump. It’s virtually 
maintenance free! 


LOW INSTALLATION COST and up to 99.8% efficiency 
make DUSTEX the perfect collector for spray 
dryer, rotary dryer or flash dryer processes. 

*Name on request 


Write today for this free builetin on the 
new D-584 DUST COLLECTOR, 


_—_— 





P.O. BOX 2520, BUFFALO 25, N.Y. 




















PRATER can solve your} 


AIRLOCK FEEDER PROBLEM eo 


More than 2000 different Prater Airlock applications have 
solved processing requirements for 300 concerns. You'll find 
there IS a Prater Airlock for your need . . . from low 
pressure dust control to high pressure pneumatic conveying. 


STANDARD DUTY 
Principally adapted for sealing off collectors 
against air leakage. 

Four Sizes .. . 6”, 8”, 10” and 12”. 


: HEAVY DUTY 


For se a involving high pressure Pneu- 
matic Conveying or Volumetric feeding of finely 
ground materials. 

Four Sizes .. . 6”, 8”, 10” and 12’. 


BLOW-THRU 

For pneumatic conveying systems handling flout 

or similar fine powder or granular material. 
Available for 2”, 3” or 4” Conveying Lines. 


Send for informative Booklet P-58 
"How to Select a Rotary Airlock Feeder” 


Foremost Builder of Rotary Airlock Geeders 


PRATER PULVERIZER COMPANY 
1517 SOUTH 55TH COURT . CHICAGO 50, ILLINOIS 
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DECENTRALIZED STEAM 


with Clayton Steam Generators 
Costs Less! 


When W. P. Fuller was faced with a large 
boiler repair bill, plus replacement and 
possible extension of transmission lines, 
they looked into decentralized steam... 
using Clayton Steam Generators. Under 
the proposed Clayton decentralized steam 
plan, six Claytons replaced the old boiler 
room...each one located near the steam 
job required. Considerably more usable 
steam is now produced at less cost! 
Decentralized steam expensive to install? 
Not at all! The entire installation expendi- 
ture was less than the cost alone of install- 
ing new transmission lines! Investigate 
decentralized steam. 


NEW EQUIPMENT .. . 


efficient bulk-materials, in- 
transit drying.—Syntron Co., 
Homer City, Pa. 182G 





Vacuum dryer line features 
conical rotating drums. Dou- 
ble-walls facilitate steam or 
hot-water heating. Size range 
varies from 3 to 150 cu. ft.— 
F. J. Stokes Corp., Philadel- 
phia, Pa. 184A 


Dust collector manufacturer is 
converting its cyclone-sepa- 
rator dust collector line to 
radial fans. No increase in 
horsepower requirements or 
price.—Torit Mfg. Co., St. 
Paul, Minn. 184B 


Motor stators, produced by cast- 
ing open-type stators in an 
epoxy resin, are impervious 
to moisture and resistant to 
solvents, oils and most other 
chemicals. — Allis-Chalmers 
Mfg., Milwaukee, Wis. 184C 


Equipment Cost Indexes . . 


March June 
1958 1958 
Industry 
hie, OF OE... cok AR? .. RF 








Process Industries 
Cement mfg Bi: 2ad-2 
Chemical & 2.7 
Clay products .6 216.0 
Glass mfg.......... .4 218.8 
Paint mfg 8 223.1 
Paper wie... se. iv 273.3 
Petroleum ind....... (6° 227.9? 
Rubber ind : 230.7 

Process ind. avg... : 228.2 


Buying Clayton Steam Generators is just 
smart business! These steam units produce 
more steam at less cost in only one-fourth the 
space occupied by ordinary steam boilers. 
They cost less to install too...no stacks to 
erect, no walls to knock out, lower rigging 
expense and lower hauling costs...and you 
can put them practically anywhere! The secret 
of Clayton’s higher efficiency is controlled cir- 
culation and balanced feed, a principle of using 
a continuous single pass tube... thus, they are 


Related Industries 
Elec. power equip... . : 234.3 
Mining, milling. .... . . 8 233.1 
Refrigerating........ .5 260.7 
Steam power .5 218.4 


more reliable and easier to operate, maintain. 
From a cold start, Claytons produce steam in 
8 minutes...and all day they produce only 


steam needed—instantaneously. Let a Clayton 
representative give you the complete facts. 


EXCLUSIVE! 


Compare Clayton's 
— published 
coil warranty cov- 
ering material and 
labor. 





‘ened 


Claylom. MANUFACTURING COMPANY 


irs: 
Please send us more information on Clayton Steam 
Generators. 








Addr 
City Zone State 


We use steam for. 














Send to: Clayton Manufacturing Company 
409 N. Temple City Bivd. 
El Monte, California 











Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill, Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
125-6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143-4 for annual 
averages since 1913. 








For More Information es 


about any item in this 
department, circle _ its 
code number on the 


Reader Service 
postcard (p. 197) 
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This Self-Contained 
Fluid Cooling System 


e+- gives most 
accurate temperature 
control 


Applied in cooling industrial machines 
or processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


& 


NIAGARA Aero SECTIONAL HEAT EXCHANGER 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness. 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. CE-10, 405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U. S. and Canada 








with an overall diameter of 
seven feet, six inches. 


Crain <y 


creates an AMMONIA STILL 


For many years the Kutztown Foundry & Machine 
Corporation has produced castings used in evap- 
oration, distillation and decomposition operations 
and allied processes . . . castings produced in 
materials capable of handling liquids under pres- 
sure and heat . . . that are thoroughly sound, 
able to withstand severe hydrostatic tests .. . 
castings with long and excellent performance 


records! 

Whatever your requiremenis in castings 
may be, you will find our services more 
than adequate. YOUR INQUIRY IS MOST 
WELCOME! 


We'll be happy to place your name on our mailing list 
to receive regular issues of the “KUTZTOWN REVIEW". 


@ HIGH TENSILE IRON 
@ DUCTILE IRON 


@ GRAY IRON ©@ PRESSURE IRON 


® LO-ALLOY IRON 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 


© NI-RESIST 
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“Two pilots out of three 
prefer jet engines made with 
Mallinckrodt Misch Metal.” 


7 


. Atern0o£ i 


<7 pe Sipe ~ - 
/ 


misch metal 


Remember ...you might be 


better served by Mallinckrodt 





MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS + NEW YORK + MONTREAL 
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ANOTHER 
ELLIOTT 
EJECTOR 


. +. engineered 
for the job 


The twin, three-stage Elliott 
steam jet ejector seen here 
maintains a suction pressure 
of 5mm Hg absolute 





designed to serve world’s largest crude oil unit 


This unique, giant-sized ejector is the largest vacuum installation 
ever built. The design problem here was to engineer a unit which 
would efficiently and economically maintain the specific suction 
pressure required by the application. To accomplish this, Elliott 
engineers designed a twin-type ejector with two vertical first-stages 
which are 40 ft long, have 60-inch diameter inlets, and discharge 
to a 20,000-sq ft intercondenser. The two 20-inch second-stage 
ejectors discharge to a 6000-sq ft intercondenser and the third-stage 
ejectors discharge to a 3000-sq ft aftercondenser. 


write us for descriptive bulletins 


Available literature on single-stage, 
multistage and corrosion-resisting types 
illustrate Elliott’s versatility in ejector 
design and construction for all sorts of 


ELLIOTT 


chemical and industrial process appli- 
cations. Contact your nearby Elliott 
District Office or write Elliott 
Company, Jeannette, Pa. 


Send for 
complete 
details 
today 


G8-2 





Comprehensive. File 


THE PROPERTIES OF GASES 
AND LIQUIDS. By Robert C. 
Reid and Thomas K. Sher- 
wood. McGraw-Hill Book 
Co., New York. 386 pages. 
$10. 


Reviewed by Lawrence N. 
Canjar, Department of 
Chemical Engineering, 
Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 


The average engineer, par- 
ticularly the process engineer, 
has a file of useful informa- 
tion that he has accumulated 
over years of practice which 
serves as his personal reference 
in estimating physical proper- 
ties of engineering materials. 
These are often coveted by the 
young engineers who are forced 
to search through countless 
texts and articles in order to 
obtain the most recent informa- 
tion on the estimation of a given 
property for some compound. 

Now authors Reid and Sher- 
wood have made such a file 
available to all process engi- 
neers. Not only does this text 
present the latest and most use- 
ful techniques for estimating 
physical and thermodynamic 
properties but quite often it 
discusses the relative merits of 
one method over another when 
several are presented. 

In general the text is com- 
prehensive in its coverage and 
complete. However, there are 
two areas where the authors 
have condensed their material 
to a point where the text loses 
its utility. In the chapter on 
P-V-T properties, reference is 
made to the latest generalized 
correlations but the reader is 
forced to refer to the original 
papers for the working charts 
and tables. There is also virtu- 
ally nothing offered for the 
estimation of thermodynamic 
properties of real gases. Chap- 
ter on vapor-liquid equilibrium 
is complete except for multi- 
component mixtures. 

. It is understandable that the 
text would be lengthened con- 
siderably by more extensive 
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coverage of this material. But 
process engineers will be dis- 
appointed to find convergence 
pressure correlations missing. 

For all other properties, par- 
ticularly the transport proper- 
ties, the coverage is excellent 
and manner of presentation is 
simple and clear. Bibliography 
of some 480 references is in 
itself a very useful compilation. 
Reviewer predicts enthusiastic 
acceptance of this text by all 
process engineers and advanced 
students in chemical engineer- 
ing. 


BRIEFLY NOTED 


INSTRUMENT AND CONTROL ENGI- 
NEERING—Vocational and Pro- 
fessional Monograph. 46 pp. By 
Lloyd Slater. Foundation for In- 
strumentation Education Re- 
search, Inc., New York, N. Y. 
$1. Describes career opportuni- 
ties in the field, includes 5-page 
bibliography. 


KNOCKING CHARACTERISTICS OF 
PURE HYDROCARBONS. 100 pp. 
American Society for Testing 
Materials, 1916 Race St., Phila- 
delphia 3, Pa. $6. Contains data 
on knock characteristics of a wide 
variety of hydrocarbons, relates 
structures and physical charac- 
teristics to knock limitations. 


NONDESTRUCTIVE TESTS IN THE 
FIELD OF NUCLEAR ENERGY. 420 
pp. American Society for Test- 
ing Materials, 1916 Race St., 
Philadelphia 3, Pa. $10; $7.50 
to members of sponsoring socie- 
ties. Proceedings of a symposium 
held in Chicago, Ill., April 16-18, 
1957. 


MORE NEW BOOKS 


NUCLEAR ENGINEERING HANDBOOK. 
Edited by Harold Etherington. 
McGraw-Hill. $25. 


FLUID DYNAMICS AND HEAT TRANS- 
FER. By James G. Knudsen and 
Donald L. Katz. McGraw-Hill. 
$12.50. 


ENCYCLOPEDIA OF CHEMISTRY SUP- 
PLEMENT. By George L. Clark 
and G. G. Hawley. Reinhold. $10. 


NUMERICAL MATHEMATICAL ANALY- 
sis, 4th ed. By James B. Scar- 
borough. Johns Hopkins. $6. 
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FATIGUE RESISTANCE 








Fulton Sylphon stainless steel bellows flexible connectors 
are “made to order” for your toughest airborne applications. They 
shrug off temperatures as high as 1000°F. on some applications. . . 
absorb shock and vibration... stand up under continuous flexing, 
pressure stresses, abrasive action and corrosive attack by lubricants 
and many gases. 

Single or multiple ply Sylphon® Bellows provide dependable con- 
nector performance for high speed aircraft, missile, and rocket applica- 
tions such as connecting shafts, misaligned pipes, shifting terminals, 
etc. They can be made to your specifications in a wide range of sizes 
and shapes, including braid-covered types. Write for Engineering 
Bulletin TC-1400. 








Robedshaw-Fulten 

‘= AT” 
FULTON SYLPHON DIVISION ~ Knoxville 1, Tenn. 
187 










































































2 No Laughing-Gas Matter 


A CARLOAD OF STORAGE IN ONE ‘PACKAGE’ | °°... ss of your suly 28 issue 


I was puzzled by the frequent 


SAVE! Store Chemicals sehen idiots ore 


° ° nitric acid process. 

in bulk with DAY Tanks There was no sign of N,.O in 

the relevant equation; all the evi- 

Here’s a “package” that’s engineered and built for heavy duty service. dence indicated that nitric oxide, 

Compared to bags or other containers, DAY Bulk Tanks store more NO, was being discussed. I be- 

materials, in less space, faster, better and cheaper. By eliminating bag lieve that the reader should sub- 

and labor costs they save up to 35¢ on every 100 Ibs. of bulk material stitute “nitric” for “nitrous” 
handled. throughout. 

DAY tanks are large enough to actually store a carload or more of A. T. WILLIAMSON 
material in a single tank. They may be pnev- Canadian Industries Ltd. 
matically or mechanically loaded and emptied. McMasterville, Que. 

Made in vertical and horizontal styles, DAY > M. oa ; P 

y d , ‘ r. Williamson is entirely cor- 
tanks are built and shipped in easily erected pA ctr ga Ra “si CN 
sections. They have been proven in a wide temporarily under the influence of 
range of applications. They are sturdily con- laughing gas (nitrous oxide).—Ep. 
structed of galvanized, black or stainless steels 
or aluminum. 


9 
Write toDAY for Bulletin 574, This 12- Today’s Job Market 


page booklet gives specifications plus Sir: 

money saving facts about sanitary, Your Aug. 25 article, “Nation- 
weatherproof DAY tanks. — wide Job Pools Place Profes- 
sionals” (pp. 133-134), whatever 
may have been its purpose, fails 
totally to picture the current 
employment situation among 
ville, chemical engineers. Your men- 


SOLD in UNITED STATES by ~ “ MADE and SOLD in CANADA by : 
The DAY SALES Company The DAY Company of Canada Limited tion of (October 1957) some 
7,000 unfilled professional and 


856 Third Ave. N.E., Minneapolis 13, Minn. Coa 28 Brydon Drive, Rexdale (Toronto), Ontario : 2 . ; 
managerial job openings simply 
For DAY office nearest you refer to our advertisement in Chemical Engineering Catalog has little meaning today. 


Using myself as a typical un- 
EQUIPMENT ONLY OR A COMPLETE SYSTEM ter acy ey gem 
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May 15 made a total of 257 con- 
tacts, including 165 letter-resume 
applications to possible employ- 
ers. Total yield to date: two 
interview invitations, no job 
offers. This extreme buyers’ 
market in technically trained 
bodies promises no good for our 
profession and should not be mis- 
represented or naively ignored. 


Wouldn’t it have been more 
meaningful to have printed more oo Re  @ ] Cc a %y sy t iy G 
timely, pertinent statistics, with r 
perhaps some analysis and fore- qs FE QO du | Pp fA £ a} T 
cast for the future? It would | m 


have been in keeping with the 
remainder of your. valuable ‘ ing . PRECISION BUILT 


magazine. i 
Y 

M. A. SHELLENBARGER TO YOUR 

SPECIFIC 


Wilmington, Del. 
REQUIREMENTS 





ae TO GIVE 
Protect the P.E.! <———_ — LONG YEARS OF 
ap aS oe PEAK PERFORMANCE 
ear you dealt, if not too 
harshly, at least too unsympa- ple ee 
LOW MAINTENANCE 





thetically with Ralph J. Winters, 
who did so nobly protest (Chem. 
Eng., Aug. 11, p. 186) when you 
docked the precious appendage 
“P.E.” from the signature of Mr. 
Malmsten. WRITE 

Would that your heart, like for technical 
mine, bled profusely for those bulletins fully 
who rightly demand titular recog- describing 
nition. It would be far better for Mt cs each of these 
you to steal from the tender Sun- Storage processing 
day school tot the bright gold , units. 
star he is proudly bearing home , 
to his Mummy. 

But let us not be satisfied with 
mere words. I propose the fol- 
lowing compound action to rem- 
edy the grievous situation: 

e Let Congress quickly pass 
and let Mr. Eisenhower sign a 
law inflicting a $10,000 fine, or 
ten years in the hoosegow, or 
both, upon any adult who will- 
fully ignores, in speech or in 
writing, a title properly bestowed 
upon the holder by any accredited 
educational institution or estab- 
lished official body. 

¢ Tattoo the granted title, in 
suitably embellished letters, upon 
the forehead of the recipient, so 
that all who gaze upon him shall 
immediately be aware of the dig- 
nitary they face. (Continued) 
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1242 Holden Avenue 
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PENBERTHY 


DIRECT READING 


LIQUID LEVEL GAGES 


on surge tank to gas treating 
plant of gas booster station. 
Natural Gas Pipeline Co., of 
America, Roberts County, Tex. 


what’s so unusual* about 
PENBERTHY GAGES? 


For over 70 years, Penberthy has been design- 
ing and making quality products for the 
Petroleum industry. We specialize in direct 
reading liquid level gages and valves. Our 
gages are available in a variety of materials 
and special designs. And there is also a com- 
plete line of accessories. They will meet all 
practical requirements for measuring and 
observing liquids (including corrosive) to 
pressures of 10,000 psi and temperatures of 
750° F. They are the one sure means of 
obtaining positive, accurate readings. 


%* Penberthy builds into these gages exclusive extra 
features which assure you easier and lower cost 
installation, operation and maintenance. Your in- 
vestigation and comparison will prove there is 
certain satisfaction in products by Penberthy. 


Everywhere 


YOU'RE SEEING MORE PRODUCTS BY 


PENBERTHY MANUFACTURING COMPANY 
Division of Buffalo-Eclipse Corporation 
Dept. CE Detroit 2, Michigan 


Write for Catalog 36 
In this new catalog, the 
complete line of gages, 
valves and accessories is 
described in detail. Tech- 
nical data and price list 
are included. Your copy 
sent on request. 


Specials also available. 


EJECTORS 
INJECTORS 


GAGES 


CYCLING JET 
PUMPS 


LIQUID LEVEL 
GAGE VALVES 


PRO & CON... 


¢ Authorize and require the 
title-bearer to wear on the seat 
of his pants a regal purple patch 
with his title embroidered there- 
on in letters of gold, so that per- 
sons who approach him from the 
rear shall likewise be aware of 
the sacred presence, 

As an interim measure I sug- 
gest starting a Society for the 
Prevention of Cruelty to Title- 
Holders (SPCTH), and I trust 
you will deign to be counted with 
me among the charter members 
thereof. 

JOHN E. VISCARDI 
White Plains, N. Y. 


ei) 


OT Le 


Con: Eternal Secrets 
Sir: 

In your Chementator item, 
“Court holds trade secrets sacro- 
sanct” (June 2, p. 43), use of the 
word “forever” is rather dis- 
turbing. 

Patents at least have a time 
limitation. What makes employee 
contracts so binding? 

L. C. CURLEY 


Detroit, Mich. 


> Key statement in our story was, 
“The judge’s decision apparently 
establishes trade secrets as a mat- 
ter of common law. This means 
that, even without an employment 
contract, unauthorized use of trade 
secrets is just as wrong as mis- 
appropriation of money or any 
other private property.” 

We took no stand in our news 
story as to whether or not we agreed 
with the judge. But the comments 
we have received from readers in- 
dicate that most of them, like Mr. 
Curley, are disturbed by Judge 
Christenson’s decision.—Ebp. 

(Continued on p. 194) 
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One of Claymont's multi-torch automatic flame-cutters. by d’Arazi 
Arazien 

Main feature of the Claymont story is integration. For instance, consider one phase of our 

operation—the new Fabrication Shop. First, steel from Claymont’s own open hearth is formed into 

plate on Claymont’s own rolling mills and sent to the Fabrication Shop. Here, modern equipment welds, 

shears, presses, rolls, cuts or machines the plate to produce fabricated products for many industries. 


CLAYM™MONT 
FABRICATED STEEL PRODUCTS 


High Strength Low Alloy Steel Plates + CF&i Lectro-Clad Nickel Plated Steel Plates + Pressed 
and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 


FJ CHECK CLAYMONT FOR—Alloy Steel Plates + Carbon Steel Plates + Stainless-Clad Steel Plates 
Large Diameter Welded Steel Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 


Plant at Claymont, Delaware - Sales Offices in all Key Cities 
5787 





eseeeoeeeeeeeeene 


the better-built, more efficient 


air-gravity conveyor 


provides the answers to 


Dry Solids Conveying 


How does AIR-FLOAT work? 

The dry material to be conveyed is fed on to a smooth, 
rigid, porous plate through which low pressure air 
continuously diffuses. Because the conveyor is in- 
clined about 6 to 8°, the aerated material flows 
by gravity. 

What distinguishes the KENNEDY AIR-FLOAT 
from other air-gravity conveyors? 

Primarily, the special porous plate. Also the casing 
is of heavier construction, flanged and channeled for 
greater rigidity. 

How is this special plate better than other porous 
media? 

The AIR-FLOAT porous plate has literally millions 
of tiny pores through which the air diffuses uni- 
formly for thorough aeration of the conveyed material. 
The plate is thicker, stronger, temperature- and 
wear-resistant, and has a very smooth surface 
texture. 

How does this improve conveying? 

AIR-FLOAT has a much higher capacity than 
competitive air-gravity conveyors. Blind spots are 
eliminated and the angle of inclination is less critical. 


The special porous plate 
is exclusive with 
KENNEDY AIR-FLOAT 
It is strong, resistant to 
abrasion and temperature 
and has a smooth surface 
texture 





Sections are ruggedly 
designed, formed on 
modern production 
equipment and com 
pletely assembled before 
shipment 


What about maintenance? 

The KENNEDY AIR-FLOAT is the nearest thing 
to a completely maintenance-free conveyor that has 
ever been devised. 


Can turns be made? 
Direction changes up to 45° are made with standard 
pieces. These can be combined for greater angles. 


Are accessories available? 

Yes. End and side discharge boxes, splitters, control 
gates, transitions, bin extractors and required blowers 
can be provided. 


Have KENNEDY AIR-FLOAT Conveyors been 
fully tested and proven? 

Yes. For more than 12 years AIR-FLOAT Conveyors 
have been successfully used in KENNEDY-designed 
cement and lime plants. With this background of 
experience, KENNEDY is now making AIR-FLOAT 
available to industry, mass producing it to sell at 
competitive prices. 


For more information on AIR-FLOAT, ask for Bulletin 58-K. 


KENNEDY VAN SAUN 


eesceeeeoeeeveeee eee eoeoeeeeeoeeeecaeaeeeonseseeeeetreseeeeeeae ee 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22.N.Y. * FACTORY: DANVILLE, PA. 





FOR CORROSION-RESISTANT 
COATINGS 


PROVEN IN THE 
PROCESS INDUSTRIES 
STEEL TANK LINING 
CONCRETE TANK LINING 
PROTECTION OF STRUCTURAL 


STEEL, FUME DUCTS AND 
EQUIPMENT 


CONCRETE FLOORS 
TANK CARS 


FOR IMMERSION SERVICE 


_ . FOR HEAVY DUTY 
MAINTENANCE SERVICE 


PLASITE Protective Coatings are 
formulated with a combination of 
high resistant resins to achieve 
highest possible chemical resis- 
tance. 

Epoxy 

Phenolic 
Furane 
Hypalon 





Polyurethane 
Polyamid 
Chemical Rubbers 





bi 


e 

mn WRITE today for new 

. bulletin No. 258 with com- 
F\ plete details, application 


information, etc. — with- 


BE, 


out obligation. 


~ WISCONSIN 
protective 


coating 
COMPANY 


REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 





GREEN BAY, WIS. 





PRODUCTION 
SHEET 
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va ye af 


knock it down with a 


r FOAM 
on your 


back? \ 
ae \ 


Dow Corning SILICONE DEFOAMER! 


If foam has you down (and your processing too), try a Dow Corning 
SILICONE DEFOAMER. Get this costly menace off your back for good. 


Here are examples of how these versatile foam killers have killed foam 
and increased capacity in different production processes. 


31,250 lb dog shampoo 
59,110 lb wire drawing solution 


loz 
kills foam in: 


62 * 5 00 lb alcohol-varnish 


paper coating solution 


FREE SAMPLE! Make your own test. Return coupon below for generous trial sample of a 


Dow Corning SILICONE DEFOAMER. No obligation, of course. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 
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ZONE STATE 


Olt system. 





Aqueous system. 


Food p 
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Other 
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ONGER valve life, less maintenance and process interrup- 

tion, positive closure, easier operation, self-adjustment 

for valve body deflection. These are some of the well proved 

advantages gained as a result of the Darling fully revolving 
double disc parallel seat principle! 

These Darling valves are made in various alloys, types 
and sizes for most services... and for all pressures. Send 
for Catalog No. 57. You'll see what we mean by exceptional 
performance. 


ENGINEERING SERVICE: Darling offers unusual facilities 
for the development and manufacture of special valves for 
out-of-the-ordinary requirements. This spe- 
cial service is available to you at all times, 


without obligation. 
DARLING 





DARLING VALVE & MANUFACTURING CO. a Sy 
Williamsport 3, Pa. ‘0; ’ 
Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. T] A LV FS 





PRO & CON... 


Con: Economic Pitfalls 
Sir: 

In connection with two articles 
in your July 28 issue, I believe it 
desirable to warn your readers of 
limitations in their application. 

First, Jelen’s article on the use 
of capitalized cost evaluations 
(pp. 116-118) omits considera- 
tion of profits tax. Because the 
fictitious capital amount result- 
ing from the capitalization opera- 
tion may be relatively large, the 
tax credit on depreciation may be 
sufficient to reverse completely 
a decision made without tax con- 
sideration. 

Second, Lammers’ article on 
the use of continuous compound- 
ing (p. 126) should also include 
a word regarding its application. 
The variation of (1+ 7)" from 
e’ (where v is a discrete integer 
in the first form as usually em- 
ployed in finance considerations) 
can be quite large, ever at reason- 
able values of i and n. 

For example, at n= 10 years 
and i = 20% (which is not a rare 
combination in profitability com- 
parisons), the discrete form for 
the factor (1+ 7%)" has a value 
of 6.192, whereas e™ is 7.389, or 
an increase of about 19%. 

Continuous compounding has 
certain advantages mathematical- 
ly in dealing with interest. How- 
ever, it should be employed with 
full knowledge of its possible va- 
riation from the numbers that 
management has been trained to 
think about. 

H. E. SCHWEYER 
University of Florida 
Gainesville, Fla. 


Butyl Alcohol Producers 
Sir: 

In your recent review of the 
solvents picture (Aug. 11, pp. 
90-92) you stated that Carbide 
was the only producer of normal 
butyl alcohol during the greater 
part of last year. 

What was Celanese doing all 
this time? 

AL BUTYL 
New York, N. Y. 


» Celanese Corp. of America in- 
forms us it has been in continuous 
production of synthetic normal 
butyl alcohol for the past several 
years. We apologize for our in- 
accurate and misleading statement. 
—Eb. 
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This 68” Automatic Reineveld Centrifuge, recently installed at Corn ° 
Products Refining Co., Argo, Ill., produces 1 ton of cornstarch wae on & 
powder every 74 minutes. It dries a 22° Baume Slurry to an average THAT USES OMY PAPER! 
moisture of only 34%. The higher G-forces, possible with a Reine- 
veld Centrifuge, result in drier products and higher tonnages. ) Pte taal 
ee : : EATON-DIKEMAN FILTER 
Consult our listing in CEC or write for bulletin 356. es PAPERS, OF COURSE. 


Sold and Serviced by: 








§S5'FORT PITT Biveo. PITESS@UuR GH. 2 2 





LOOKS LIKE E-D FILTER | ~ 
PAPERS HELPED TURN THE TRICK. 


. . 4 : : 
Viking P ump Ta oe 2M aging serene dopey — rand) 
ey ; ' GREATER THAN WITH 


the heart of malt os 
liquid transfer fe 











2 
BASED On exptarencs, 
OLTAKS on REQUEST. 





YOU CAN'T BEAT E-D FUTER 
“ ‘ ” ; ‘ PERS POR QUALITY AND 
Slugging,” the bugaboo of refrigeration systems, was solved by The suena vr FOR EVERY 
Vilter Manufacturing Company of Milwaukee, Wis., by a patented liquid ’ 
i -ompany » Wis., by a p q we REQUIREMENT. CUT AND 
transfer system for dairy and ice cream plant installation as well as for oto. 
ri ‘ : a 4“ PUNCHED TO FIT YOUR 
many other industries. A heavy duty, mechanically sealed Viking pump <> Mu) FILTERS. WRITE FOR 
: ifcati i ie e ‘ 
built to Vilter specifications was made the heart of the liquid transfer 
: : i FREE SAMPLES. 
system. With electronic controls and solenoid valves, the pump removes — 
liquid before it reaches the compressor, 


A Viking standard or specially built pump may help solves your liquid 
handling problems. 


Write us and ask for Bulletin CC. 
VIKING PUM COMPARIY 


it’s a + = Wrife ¢ FREE Sample Filter Pape ‘ 
Cedar Falls, towa, U.S. A, in Canada, — KING | (0) THE EATON-DIKEMAN C9 


See Our Unit in Chemical Engineering Catalog 
5 RT RORERI S58 


CneMicaL ENcINEERING--October 6, 1958 




















195 





196 


NOW... “SPECS” AT YOUR FINGERTIPS 


Here’s a surer, easier way to specify spray nozzles 


How can you be sure you're specifying the right spray 
nozzle for your particular application? 

Spraco’s research department has taken the guesswork 
out of this problem by preparing complete and accurate 
performance data for each of the hundreds of spray nozzles 
in the Spraco line. Each nozzle “profile” is complete with 
data on material, dimensions, flow rate, pressure, angle of 

spray .. . everything you need to enable you to choose, at a glance, the nozzle 
that will deliver maximum performance and efficiency in your particular 
application. 

No matter what your spray nozzle problem, Spraco makes this information 
available to you absolutely free. Why not write and ask about it — today? 


SPRAY ENGINEERING COMPANY 
115 Cambridge Street, Burlington, Mass. 


SPRACO 





TIMELY 
HELPFUL 
i ee 


Timely, helpful, free. That's 
the kind of data, information 
and technical know-how that 
CE’s Reader Service section 
can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard 
(next page). 

Here’s what's available: 
More information on any ad- 
vertised product or service; 
Latest technical literature (p. 
200); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
68-74). 

As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
way to keep up-to-date with 
what's new in processes and 
products. 


Chemical 
Engineering 
Reader 
Service 


STARTS 
RIGHT 
HERE 
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DENVER 


Pure, oil-free air for processing or instrumentation—that’s what you can 
depend on from the Gardner-Denver CRX compressor. That’s because 
carbon parts in the cylinder—piston, piston rings, packing rings—are made 
of self-lubricating carbon. No oil or water lubrication is required. Correct 
cylinder and valve design keeps efficiency high, power cost low. Send for 
Bulletin CRC-10 today and learn the details. 

Stationary air compressors . . . tank-mounted compressor outfits . 
oil-free air compressors . . . whatever your compressed air needs, see your 
Gardner-Denver compressor specialist first. Gardner-Denver Company, 
Quincy, Illinois. 


Pure, oil-free air 


CRX Carbon Piston Compressor 
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Chemicals 





Activated Carbon y heavy 
chemicals with rigid specifications 
can be purified economically with 
Darco .. . whether problem is 
color, odor, etc. Write for data. 
84 *Atlas Powder Co, Chem. Div. 


Adhesives Bulletin I-C 58 covers 
application of insulation adhesives, 
weather-proofing, coatings, vapor 
barriers and sealing compounds. 
5 alata temperature ranges. 

Insul-Coustic Corp. 








An experienced technical 

Staff will assist you in developing 

the best & most economical catalyst. 

Available in ae cA powder, granule 
forms etc. Booklet 

*Harshaw Chemical Co. 


20 p. bulletin, “Dowtherm 
209 for Ebullient Cooling,” covers 
the new product’s corrosion and 
thermal stability properties, advan- 


tages, handling. 
200B Dow Chemical Co. 


Emulsions, Oil-In-Water Bul, 119 
will acquaint you with the Maras- 
rses as emulsion stabilizers & 

elp you utilize them in that capac- 

ity. Includes charts & illustrations. 
200C *Marathon Div. of 
American Can Co. 


_— Acids 8 p. brochure identi- 
es over 150 different fatty acids 
and aliphatic organic compounds 
by name specification and applica- 
tion in tabular form. 
200D Armour & Co. 














Fungicides Quick reference wall 
chart lists properties, suggested ap- 
plications and recommended treat- 
ment levels for 22 industrial fungi- 
cides. 
260E Nuodex Products Co. 


Gases, Industrial Prices and data 
on 80 compressed gases stocked by 
this company. Includes a line of 
new radioactive gases. 
200F Matheson Co. 








* From advertisement, this issue 
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Glycols 40 p. bulletin reviews phys- 
ical and chemical properties and 
uses of mono-, di-, tri- and tetra- 
ethylene glycol. Covers methods of 
shipment, specifications. 
201A Jefferson Chemical Co. 





Ion Exchange Resin 17 p. booklet 
of technical notes on Amberlite 
LA-1, liquid amine anion exchange 
resin. Describes application for ex- 
traction of uranium, thorium. 
201B Rohm & Haas Co. 





Levulinic Acid a particularly in- 
teresting chemical with polyfunc- 
tional characteristics. Acts both as 
a carboxylic acid & as a ketone. 
A new Bul. 301-A, is offered. 


63 
*The Quaker Oats Co., Chem. Div. 


Naphthenic Acids 2 p. bulletin No. 
24 covers three grades of company’s 
Sunaptic (napthenic) acids. Prop- 
erties, specifications, uses, shipping. 
201C Sun Oil Co. 








Oxo Alcohols Complete informa- 
tion on specifications and charac- 
teristics of Oxo Alcohols and many 
other high-quality petrochemicals 
is available. 
65 *Enjay Company, Inc. 





Polyphenyl Compounds Physical 
properties of nine organic chemical 
fluids which show outstanding re- 
sistance to radiation and thermal 
damage are described in 4 pages. 
201D Monsanto Chemical Co. 


4 p. folder describes how 
metal treatment, when applied di- 
rectly to rusted metal, chemically 
changes rust to iron phosphate, in 
Ser for paint. 
OLE Rusticide Products Co. 


Surfactants 16 p. “Igepon Surfac- 
tants” covers properties and uses 
of company’s series of anionic sur- 
factants. Gives chemical formula, 
functional properties. 
201F Antara Chemicals 


Textile Finish “The Chemical Re- 
sistance of Astonized Finish on 
Synthetic Fabrics”, 4 p., describes 
tests made on nylon, Dacron, Orlon 
and Dynel. 
201G Onyx Oil & Chemical Co. 














* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide—free—just for the 
asking. 


It’s easy—simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 











A swift, safe lift 


with non-sparking air hoist 


For lifting power that’s safe from fire and explosion hazards, use Gardner- 
Denver air hoists. Non-sparking axial-piston air motor makes these hoists 
ideal for jobs in chemical, gaseous or dusty atmospheres. Here, a Gardner- 
Denver two-ton air hoist lifts a mixing vat in a paint manufacturing plant. 
In addition to this vital safety feature, Gardner-Denver air hoists provide 
an easily controlled speed for a swift, steady lift—with gentle starts and 
accurate stops. 

Keller air hoists in sizes from 150 lb. to 2 tons. Write for Bulletin 80. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


6 GARDNER 


, 


“DENVER 


Gardner-Denver Company, Quincy, IIlinois 
In Canada: Garcdner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontarie 
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EASTERN’S COMPLETE LINE of fluid 

mixers range from fixed-mounted 40 H.P. 

turbines and heavy-duty propeller mixers to 

iW lightweight portables. Where fixed-mounted 

installations are not required, Eastern Portables 

offer versatility, ease of handling and long-term 
cost savings. 


Portables are available with speeds of 420, 1125 


and 1725 R.P.M., rated from 1/20 to 3 H.P. as stand- 

ard, with variable speed and air-driven models also 

available. Motors in all standard types can be supplied 

in open drip-proof, totally-enclosed, or explosion-proof 

construction. Shafts and single or dual propellers are 

available in a choice of alloys for all service requirements. 

New optional ball-swivel clamp as illustrated, permits easy 
adjustment of mixer position in tank. 


For a personalized analysis of your mixing problems, send de- 
tails to Eastern engineers. A recommended solution will be fur- 
nished promptly and without obligation. For a helpful guide to 
mixing fundamentals, write for “Handbook of Fluid Mixing.” 


SIDE-ENTERING MIXERS 

Handle the extra heavy-duty 
jobs in big tanks. Sizes %4 to 
Ra nd for Builetin 


gor 


o 


NEW PORTABLE 
MIXER BULLETIN 


Eastern’s improved line 


is included in the revised 
Bulletin No. 530. 


202 


TURBINE MIXERS 

Range of % to 40 H.P. 
solve many special ng 
nae Send for Bulletin 


TOP ENTERING MIXERS 
Designed for heavy-duty ap- 
plications requiring agitators 
from % to 10 H.P. Send for 
Bulletin 620, 


INDUSTRIES, INC. 


Dept. A-3, Norwalk, Conn, 





LITERATURE .. . 





aan yg ome Forty page book- 
let includes a & chemicul 
poe. pping containers, & 
dling methods. Data on thre 
special grades for processes. 
*Hooker Chemical Corporation 


1 p. bulletin 
describes a cleaner for removal of 
iron, calcium carbonate, magnesium 
carbonate, etc., deposits from zeo- 


lite surfaces. 
202A Water Consultants 








Construction Materials 





Alloys, Nickel 
“The 


Alloys to Caustic Alkalies” gives 
complete technical data & service 


*International Nickel Co. 


umin A 36-page book, “Alcoa 
Aluminum Indust: Build Prod- 
ucts” gives technical information on 
on re ce, economy, 
strength & insulating value. 
69 *Aluminum Co. of America 


Complete details on ad- 
vantages and applications of alu- 
minum for heat ex: rs is con- 
tained in bulletins that are offered. 
46-47 Reynolds Metals Co. 


Castables Alundum castables are 
made in two types, Insulating & 
Heavy duty. Both are successful 
in protecting high temperature 
seocenene. Folder is offered. 

09 *Norton Company 


three separate foundries; 
one casts stainless steel, another 

















heavy duty maintenance service. 
Plastice coatings are formulated 
with a combination of high resist- 
oe eee. Bulletin #258. 

*Wisconsin Protective Coating Co. 


Coatings, Surface Solvents assure 
complete formulating flexibility. 
produce finishes that resist 

abrasion. Write for information on 


— products. 
over *Shell Chemical Corp. 


Fabricating Any type & size of 
plate work including heavy wall 
pressure vessels for the leum, 
chemical, paper & other industries. 

Booklet describes facilities. 


*U. S. Steel, Amer. Bridge Div. 











prevention . . 
ment that must function er 


difficulty. Technical literature. 

202B Minmennta Mining & Mfg. Co. 
Cement Super “66” ap- 

lies to any equipment, cold or hot. 


ective up to 1800F. and contains 
a special rust inhibitive which pre- 


vents corrosion. 
88 *Eagle-Picher Co. 


is one of the most efficient 
& econ protection ma’ 
against many acids. The Lead 
Handbook for the Chemical Process 
Industries is offered. Bul. 162. 


*Federated Metals Div. of Asarco 
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PROPOSALS SOLICITED FOR LEASE OF 
DEPARTMENT OF THE ARMY INDUSTRIAL FACILITIES 








1 AVAILABLE NO! 


All or portions of the above installations are 
available for use for commercial purposes. 
Possible uses are unlimited. 


Facilities: Oleum plants (sulphuric acid); nitric acid; acid concen- 
tration; ether still; nitrocellulose; various explosive manufacturing; 
organic chemical manufacturing; steel foundries; heavy and light 
manufacturing; loading and assembling; offices; warehouses; power 
plants; storage tanks; many other facilities. 


Transportation: Rail and highway facilities are available to these 
installations, including intra-plant rail and road systems. 


Utilities: All necessary utilities are available. 


Labor: There is a surplus of both skilled and unskilled labor in the 
immediate vicinity of most plants. 


Detailed information, arrangements for inspections, invitations for pro- 
posals and sample form of lease may be obtained from the U. S. Army 
Division Engineer having jurisdiction over the area in which you are 
interested. The addresses of the Divisions Engineers are: 


MISSOURI RIVER OHIO RIVER NORTH ATLANTIC 
PO Box 1216 PO Box 1159 90 Church St. 
Omaha, Nebr. Cincinnati, Ohio New York 7, N. Y. 


SOUTH ATLANTIC NORTH CENTRAL SOUTH PACIFIC 
PO Box 1889 536 So. Clark St. PO Box 3339 
Atlanta, Georgia Chicago 5, Ill. Rincon Annex 

San Francisco, Calif. 


SOUTHWESTERN: 1114 Commerce St., Dallas, Texas 


MISSOURI RIVER 

. Cornhusker Ordnance Plant, Grand Island, Nebr. 
lowa Ordnance Plant, Burlington, lowa 

. Kansas Ordnance Plant, Parsons, Kansas 

Lake City Arsenal, Independence, Mo. 

Nebraska Ordnance Plant, Wahoo, Nebr. 

Rocky Mountain Arsenal, "Denver, ag 

St. Louis Ordnance Plant, St. Louis, 

St. Louis Ordnance Steel Foundry, st. ie Mo. 
. Sunflower Ordnance Works, Lawrence, Kansas 


NORTH ATLANTIC 
1. Birdsboro Ordnance Stee! Foundry, “1 ¥ ty Pa, 
2. Burlington Ordnance Plant, ie ee 
. Edgewood Arsenal, Edgew Md. 
4. Ordnance Assemb! yy Plant, Eagewood, Md. 
5. Radford Arsenal, Radford, 


NORTH CENTRAL 

. Badger Ordnance Works, Baraboo, Wisc. 

. East Chicago woe Steel Fdy., East Chicago, Ind. 
. Joliet Arsenal, Joliet 

. Kingsbury Ordnance lent La Porte, ind. 

. Twin Cities Arsena!, New Brighton, Minn. 

. Wabash River Ordnance Works, Newport, Ind. 


HIO RIVER 
Coraopolis Ordnance Steel Foundry, Coraopolis, Pa. 
indiana Arsena!, Charlestown, Ind. 
Jefferson Proving Ground, Madison, Ind. 
Lima Ordnance Steel Foundry, Lima, — 
. Marshall Plant, New ee Va. 
. Ravenna Arsenal, Apco, Ohio 
. Ridgewood Orénanee Plant, “cincinnati, Ohio 


SOUTH ATLANTIC 
1. Alabama Ordnance Works, Childersburg, Ala. 
2. Holston Ordnance Works, ‘Kingsport, Tenn. 
= Milan Arsenal, Milan, Ten 

4. Phosphate Development Works, Sheffield, Ala. 
5. Volunteer Ordnance Works, Tyner, Tenn. 


SOUTH PACIFIC 
1. Pacific Ordnance Steel Foundry, Pittsburg, Calif. 
2. Riverbank Ordnance Plant, Riverbank, Calif. 


SOUTHWESTERN 

1. Lone Star Ordnance Plant, Texarkana, Texas 
2. Longhorn Ordnance Works, Karnack, Texas 
3. Louisiana Ordnance Plant, "Shreveport, La. 
4. Oklahoma Ordnance Works, ag Okla. 

5. Pantex Ordnance Plant, Amarillo, Texas 


LONOVawre 


NOVPWNE O OUbwWrHe 


CORPS OF ENGINEERS, U.S. ARMY 
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_ From earliest antiquity man has contrived to solve his problems in solids- 
liquid separation in a thousand different ways, some quite ingenious. 
Today's filtration problems are more challenging than ever, calling for 
more critical appraisals and precise answers. 
At Shriver’s we are dedicated to investigating your problems and rec- 
ommending and building the kind of filter that will best meet your specific 
purpose. And we do build many types! May we be of service? 








Se TNT Shriver filter press 
| TUT CEU with plates of molded 
ALLEL wood or glass fiber 
PRR reinforced _ polyester 
; and frames of poly- 
vinyl chloride coated 
aluminum; a new com- 
bination of strong, 
lightweight materials 
of construction for re- 
sistance to many acid 
and alkaline process 
materials. 











Shriver horizontal 
tank, vertical leaf 
pressure filter, with 
many improved fea- 
tures, recommended 
primarily for products 
in which liquid and 
solids are not miscible 
with water, or for 
other cases where the 
solids must be re- 
moved as a semi-dry 
cake. 











T. SHRIVER & COMPANY, INC. 
B02 HAMILTON STREET - HARRISON, N. J. 
SALES REPRESENTATIVES IN: Chicago, I1l.—Decatur, Go.—Houston, Tex.—Livonia, Mich. 

St. Louis, Mo.—San Francisco, Cal.—Montreal, Que.—Toronto, Ont. 


FILTER PRESSES VERTICAL LEAF FILTERS + FILTER MEDIA 
he) oP 40), be.) oe od Oe Oe 8h fotel bal, 1efel')- Sug. ities. 4-4, fa. s-) 
SLAB FORMERS - DIAPHRAGM PUMPS - ELECTROLYTIC CELLS 





LITERATURE... 





3 p. paint selection check 
chart suggests paints for a variety 
of special industrial condition under 
headings: metal, interiors, exteriors, 
floors. 
204A Wilbur & Williams Co. 


Platinum Salts A complete list of 
platinum and platinum group salts 
and solutions is available on request. 
Other products include stainless 
steel & nickel tubing. 

R173 *J. Bishop & Co. 


Protective Coating Hypalon, modi- 
fied with phenolic and epoxy is use- 
fui for tank linings for 73% caustic, 
and for steel protection against oxi- 
dizers. 
204B Wisconsin Protective 


Resins, Fluorocarbon Pipe lined 
with Teflon TFE resins minimize 
maintenance & downtime in chem- 
ical services. It won’t shatter under 
vibration. Information available. 
29 *E. I. du Pont de Nemours & Co. 


Stainless Steel Booklet illustrates 
the place of stainless steel in the 
chemical process industries. Tables 
of comparative steel properties and 
corrosion data. 
204C Allegheny Ludlum 


Synthetic Rubbers “Elastomers in 
Industry” gives information about 
the properties & many industrial 
uses of neoprene and Hypalon. The 
a product for your application. 

*E. I. du Pont de Nemours & Co. 


Titanium available now for sound 
high-quality castings which are re- 
sistant to many corrosive environ- 
ments. Booklet gives properties & 
applications of titanium. 

8-9 *E. I. du Pont 


Wire Cloth is available in all stand- 
ard widths, all meshes, all commer- 
cial metals .. . a complete line even 
up to 400 mesh cloth. Answers to 
any problems. 
176 *Newark Wire Cloth Co. 


























Electrical & Mechanical 





Bonded Pistons on pneumatic vi- 
brators bring you lower precipitator 
maintenance & operating costs. 
Complete information on the “K-30” 
is available. 

*Koppers Company, Inc. 


Cutters, Knife Bulletin App. 216 
gives details on designs, sizes and 
speeds of the 700 series. Main bear- 
ings are available in different types. 

64D Taylor, Stiles & Co. 


Governor Bulletin 1047 describes 
the SLDG governor designed espe- 
cially for steam-driven reciprocat- 
ing pumps or for pumps driven by 
steam turbines. 
204E Blaw-Knox 











Gyrol Fluid Drive answers virtually 
every power-transmission need in- 
volving adjustable-speed drive. 
Complete details on type VS, Class 
2 & other types is offered. 

78 *Amer. Standard, 
Amer. Blower Div. 


Lubrication System An exclusive 
feature of these motors is Lubri- 
flush. Old grease is completely 
flushed out as new grease is forced 
in. Full information in bulletin. 
41 *U. S. Electrical Motors Inc. 
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New Improved 
JERGUSON 


Gage Illuminator 


Low cost explosion-proof 
lighting of entire gage 
glass with no glare or 
blind spots 








New Features: 


Simplified Relamping .. . 
loosen one thumb screw 
to lift out cover and 
glass housing in one 
piece. 

New Safety Chain pre- 
vents accidental drop- 
ping. 

Now both UL and CSA 
Approved. 














Easily mounted on back 
of Transparent Gage. 


The New Jerguson EPL-56 Illuminator 
gives three times the illumination (and 3 
times the bulb life) . . . a bright, evenly 
diffused light over the entire length of gage 
glass, thus enabling you to see the liquid 
level clearly and easily under all conditions. 
Relamping is simplified: one turn of the 
thumb screw and you lift out cover and 
glass housing in one piece. 


Jerguson Illuminators incorporate the 
principle of solid wedge lighting. Illumina- 
tion from a single bulb is reflected from the 
angular surface of the plastic wedge and 
is evenly diffused through the transparent 
gage glass. 


Jerguson Illuminators are UL approved 
and are built in accordance with their 
Standard for Electric Lighting Fixtures for 
use in hazardous locations for Class 1, 
Group D Services. They are made in a 
variety of sizes. 


Write for Data Unit on Process Gage 
Iluminators. 


Both 631—Power Show) 


(See 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 








Federated Lead Fights Corrosion! Federated lead is one of 
the most efficient and economical protection materials against many 
acids. Lead is self-healing. Scratch it and a protective coating re-forms 
immediately. Lead is easy to work and moderately priced. Federated 
produces chemical lead in sheets to your requirements. Pipe, bends, 
traps and standard fittings available from stock. Special forms fabri- 
cated to order. Call the Federated Sales Office near you. Or write for 
Bulletin No. 162, the Lead Handbook for the Chemical Process Indus- 
tries. Federated Metals Division, 120 Broadway, New York 5. In Can- 
ada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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Sila ay 
DY ehiclanine 
Problem? 


DENVER 


AGITATOR-TYPE 


DISC FILTERS 


Exclusive diaphragm-activated agi- 
tating mechanism supplies proper 
pulp agitation. No packing glands, 
no submerged bearings, no possible 
contamination from grease or dilu- 
tion from seoling water. Gives higher 
filter capacity, lower moisture con- 
tent and more uniform, dryer filter 
cake— plus trouble-free, dependable 
operation. 






Sizes to 9’ dia. x 12 Disc 


Write for Bulletin 
No. F9-B5 


DENVER Disc Filters without agitator 
mechanism, DENVF® Packaged Filter 
Units and complete dewatering 
equipment also available. Laboratory 
Filtering Test Service at no charge. 


DENVER Equipment for the Chemical Process Industries 





DENVER Adjustable Stroke 
Diaphragm Pumps 
1” to 10” Simplex and Duplex, 
Capacity to 1000 g.p.m. 


DENVER Spiral Rake 
Thickeners 
Sizes to 150’ diameter 
Write for Bulletin No. T5-Bé 


DENVER Drum Filters 
Sizes to 6' dia. x 8‘ long. 
Write for Bulletin No. FG-B1 








DENVER Dryers 
Sizes to 8’ x 60’ and larger 
Write for Bulletin No, D4-B4 


Specialists in Flotation Engineering 


DENVER 


BOX 5268, DENVER 17, COLO. 





Q 
@ 
i 
A 
A 


206 





DENVER Steel Head Mills 
Sizes to 10’ dia. x 20’ long 
Write for Bulletin No. B2-B20 





DENVER Automatic 
Samplers 


8” to 120’ Cutter Travel 
Write for Bulletin No. $1-B4 








EQUIPMENT 


COMPANY «+ 












HAMMOND 
TANKS 


for LIQUID or DRY 
STORAGE 


above 








R AND LIFTER TYPES 
PRODUCT CONSERVATION 


y 


and 


STEEL PLATE 
FABRICATION 


HAMMOND 
IRON WORKS 


RGH 
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SERVRITE 
DRILLED WELLS 


thermometer sockets 
thermometer test wells 
thermocouple wells 


FOR PLUS SERVICE 


Sery-Rite drilled protecting wells are 
made in types, lengths, and of alloys to 
meet any temperature and pressure con- 
dition in vessels and flow lines. 


Every well is carefully made to assure 
a plus service. Selected bar stock is ma- 
chined to within accurate limits. Bore 
concentricity is held within 5% of wall 
thickness, depending on well length. 
They are tested to withstand pressures 
up to 3000 psi., depending on the wall 
thickness. Exterior surface has a mirror- 
like finish for minimum resistance to 
flow in lines. 


Complete assemblies can also be fur- 
nished with suitable thermocouple, head, 
flange, fittings, etc. 

Give SeRvV-RITE a trial on your next 
drilled well requirements. There is none 
better. 


Write for Bulletin No. 2000 
for specifications, size, and ordering in- 
formation on SERV-RITE drilled wells. 

8640 


CLAUD S. GORDON CO. 


s © Distribytors 


Manufact 
Vianufact 


3006 Wallace Street Chicago 16, Illinois 
2029 Hamilton Ave., Cleveland 14, Ohio 





LITERATURE .. . 





Microwave Oscillator A new tool 
for applications in microwave spec- 
troscopy aids detection of free radi- 
calsatomic analysis and measure- 
ment of dipole moments. 
207A Laboratory For Electronics 


.New illustrated booklet 
gives design & special features of 
- chemical, explosion proof & totally 
enclosed fan cooled motors. All 3 
available in frame sizes 56 thru 680. 
207B *Marathon Electric Co. 


Moters & Generators specially built 
for all atmos ric hazardous 
conditions in chemical plants. Bul- 
letin SB-185 gives complete factual 
information. 

34 *Marathon Electric Mfg. Corp. 


Motors, Open Super-Seal is com- 
pletely unaffected by moisture, 
dust, dirt, oil, acids & alkalis. In- 
formation available on this & the 


Silco-Flex. 
55 *Allis-Chalmers 


ers, eliminates any pos- 
sibility of heater misalignment. 
Bulletin SM-275 gives complete 
story on starters with one-piece 
thermal overload relays. 

0 *Square D Company 

















Handling & Packaging 





Air Hoists This fire-safe air hoist 
easily handles loaded filter plates. 
Also, provide easily controlled 4 
for a swift, steady lift. Bul. 80. 
201 *Gardner-Denver Co. 


Blending Scale A blending scale 
for free-running materials auto- 
matically receives, weighs and re- 
cords granular materials of up to % 


in. diameter. 
207C Richarason Scale Co. 


Conveyor Components 
troduced screw conveyor compo- 
nents reduce wer demands and 
maintenance delays. They include 
conveyor screws, hangers, etc. 


Folder 2489. 
12 *Link-Belt Co. 


Conveyor Elevators Brochure shows 
sanitary construction features in- 
cluding cantilever design. Also il- 
lustrates buckets, pulleys. Dimen- 
sions and capacities. 
207D Bucket Elevator Co. 

Conveyors, High Temperature 
ture heavy conveying troughs, re- 
placeable trough sections & heat 
protected drive. Full information 


is available. 
103 Carrier Conveyor Corp. 


Containers, Chemical 
steel acid containers that build a 
safe, compact stack. Low tare 
weight reduces transportation costs. 
Hackney Drum & Barrel Catalog 
offered. 
13 *Pressed Steel Tank Co. 


Elevator, Vertical 
Rotor-Lift elevates & conveys bulk 
chemicals. Handles capacities up to 
6,000 cu. ft. per hr. Engineering 
catalog is available. 
R218 
*Southwestern Supply & Machine 


Loading Arm, Barge saves on line 
handling injuries, dock clutter, 
lengthy hookup time, hose bursts & 
replacement costs. Illustrated liter- 
ature available. 

*Chiksan Co. 
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eyes for 
the silent service 


During her history-making voyage 
under the Polar icecap, the Nautilus, 
like all other submarines in the 
atomic fleet, carried two periscopes 
designed and manufactured by 
Kollmorgen. The high degree of 
optical and mechanical skill required 
to produce these periscopes can be 
drawn on to solve your remote view- 
ing and inspection problems. For 
literature, write Department 140 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 











PIPE COILS 


ELECTRICITY 


HAZARDS 


EFFICIENT 
ECONOMICAL 








la oe ee ee a “ll 
DRUM WARMERS 
and COOLERS 


when equipped with 


® 





are ideal for chemical plants. For complete data 
and prices ask for Form DW-6. Also ask for full 
information and costs on the modern Dean Thermo- 
Panel Coil which TAKES THE PLACE of old- 
fashioned and now obsolete pipe coils. 








Backed by 20 Years of Panel Coil Manufacturing 








FLETCHER FORWAD' 
THE CENTRIFUGAL WITH 
FULL AUTOMATION 


Bottom 
Discharge 
Tri-Point 
Centrifugal 





Bottom 


Discharge —-) 


CUT PRODUCTION COSTS IN HALF — The Fletcher Tornado 
needs no operators. It’s fully automatic, gives you 24-hour produc- 
tion. You’re certain of quality control of your product because of the 
uniform load and the unvarying consistency. Compare these features. 

Uni-Construction—Entire centrifugal—basket, curb, drive and 

accessories oscillate as a unit. 

Bi-Ball Swivel — Dual ball and socket on each of the three 

steel balancing stands assure smooth oscillation. 

Tri-Point Suspension—Scientifically positioned to provide posi- 

tive, effortless balance of the entire centrifugal. 

Also available in manual and semi-automatic models. 
F/M variable drive @ Zero to maximum RPM 


Te SDPttcher Works, te. SEES 


2nd & Glenwood Avenue e Philadelphia 40, Pa. 


Send me additional information on the Fletcher Tornado Centrifugal 





NAME & TITLE 





COMPANY 





ADDRESS CITY & STATE 


SoeeeeteetetT TTtTTTTT TTT LIETLIELLTTTteLeLleLLLLLeLrleley 





LITERATURE . . 





Portable Bag Closer 
installation, supports or — 
Handles textile eo i 
plete Catalo of hee-dlseing 
+ iam re) ered. 
Dave Fischbein Co. 


in vertical & horizontal 
styles for a wide range of applica- 
tions. Bul. 574 contains 12-pages of 
specifications plus facts about 
weather-proof tanks. 
188 *The Day Co. 








Heating & Cooling 





available in 19 sizes, 130 
models, 15 to 600 hp .. . steam or 
hot water, gas, oil, or combination 
oil/gas fired. Facts on the self- 
contained boiler offered. 

170 *Cleaver-Brooks Co. 


Generators, Steam features con- 
trolled circulation & balanced feed, 
a principle of using a continuous 
single pass tube. Produces steam in 
3 minutes, from a cold start. 
184 *Clayton Mfg. Co. 


Heat Excha Paracoil  self- 
cleaning e Deities need to — 
processing for cleaning pu 
Gives process plants increas 
better heat transfer. Bul. 1000 
R229 *Davis Engineering Corp. 


Heat Exchangers The Cross-Bore 
is immune to thermal shock, ac- 
commodates working pressures to 
200 psi at temp. to 340 F., & avail- 
as 14 standard capacities. Bul- 
let. 

172 *Falls Industries Inc. 


Heat Exchanger Heat is removed 
from your process at the rate of 
imput, giving precisely the tem- 
perature you require & assuring 
gg of product. Bul. 132. 

L185 *Niagara Blower Co. 


Packaged Firing Units Capacities 
of standard units range from 200 
to 830 boiler horsepower. Details, 
specifications, igs naa & 
dimensions in Bul. 

R219 *National Aira Burner Co. 


Preheater For details on air pre- 
heaters and information on poten- 
tial fuel economy, a factual article 
is available. S ing is reduced & 
cuts boiler downt 

*The Air Prehenter Corp. 


Vaporizers both packaged & field 
erected, can be outfitted for heatin 
with oil, gas, waste heat or specia 
fuel in outdoor & indoor installa- 
tions. Bul. “DV”. 
212 *Union Iron Works 


























Instruments & Controls 





Chromatograph, Gas Instrument 

af monitoring multiple components 

a — process stream. De- 

tailed instrument specifications in 
i file P-1-14. 

*Beckman Instruments, Inc. 


—, Electronic LGP-30 is 
easy to Proutiet plugs into any Ln 
_ P tlet and is complete rf 
mob: information 
ectiiations dite offered. 

94 *Royal McBee Corp. 
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Because at Taber, 
your PUMP 
NEEDS will re- 
ceive the personal 
attention of high- 

ly specialized 
pump engineers 

.- your objectives 

are most likely to 

be realized. Many 

of the oldest, larg- 

est and most re- 
spected producers in 
the chemical industry 
have and are using 
both Taber service 
and pumps. 


NOTE, the vertical de- 
sign pump permits 
locating stuffing box 
above and out of liquid 
level .. nothing to leak. 
Horizontal Pumps, 
write for Bulletin C-355. 
Vertical, Bulletin V-837. 


TABER 


PUMP CO. 


Est. 1859 
291 ELM ST. 
BUFFALO 3, N. Y. 





LITERATURE .. . 





Computer, Liquid Horizontal tank 
content indicator is offered. It 
insures accurate inventories & helps 
you plan more effecient & econom- 


ical storage. 
105 *Modern Welding Co. 


Controls Self-powered automatic 
temperature regulators have special 
advantages such as no compressed 
air or electrical wiring required. 
A 10-page bulletin gives details. 
42B *Sarco Company, Inc. 








Controls, Liquid Meters & accesso- 
ries offer complete systems for every 
type of liquid control. Complete 
information illustrating the types 
of systems is offered. 

71 Bowser, Inc. 





Controller Pyr-O-Volt is an accu- 
rate instrument for reliable step- 
less control of saturable reactors, 
r.f. generators and other power 
amplifiers. Details available. 

Minneapolis-Honeywell 





available in a2 variety of 
materials & special designs, to meet 
all practical requirements for meas- 
uring & observing liquids. Complete 
line in Catalog 36. 
190 Penberthy Mfg. Co. 


Gage Iluminator The new EPL-56 
model gives 3 times the illumination 
& 3 times the bulb life. Data Unit 
on process gage illuminators is 





*Jerguson Gage & Valve Co. 





Instruments Pneumatic, electronic, 
miniature telemeters & recording 
gauges...all in a planned line. 
Technical data is offered on the 
miniature instruments. 

10-11 *Bristol Company 





Instruments, Control 
four controller types . .. that include 
magnetic modulation. Get the facts 
on their proved performance & 


installation. 
180 Barber-Colman Co. 


Meters, Liquid Designs to measure 
most anything that flows... includ- 
ing all stainless steel meters for 
corrosive liquids. Full details on 
meters & accessories. 

87 *Rockwell Mfg. Co. 


New 20-page catalog 
details features and specifications 
of flow-measurement meter tubes. 
Also specifications on manufac- 
turer’s orifice flange. 
209A Daniel Orifice Fitting 


Miniature Instruments Publication 
12757 describe the specifications for 
the manufacturer’s line of plastic- 
door miniature recorders and con- 
trollers. 
209B Fischer & Porter 


Transcope plug-in nt 
vides a complete cascade sys 
Gives continuous 30 day record. 
The unique set point transmitter 
allows continuous control. 

30-31 *Taylor Instrument Co. 

















Thermometers Bimetal thermom- 
eters feature a dampening bearing 
above the bimetal element that 
makes them extra resistant to shock 
& vibration. 
92a Rochester Mfg. Co. 


Timing Systems Brochure depicts 
manufacturer’s products, facilities 
and staff capabilities. Products for 
observing and recording reactions 
and events accurately. 
209C Edgerton, Gereshausen, Grier 
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fire control 


Where hit or miss means life or 
death, Kellmorgen fire control de- 
vices put the projectile on target 
and keep it there. Combining opti- 
cal, mechanical and electronic skills, 
these devices demonstrate the type 
of highly precise instrumentation 
work Kollmorgen is prepared to do 
for you. For literature on fire control 
write to Department 140 


KROLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 





hil ZROF 


TALITARIAN, eum 5; 
CaN eRuISe (ethic ip ie? 
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oo al ther’ $7 :- 
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e 
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at tiike 


Qs 


A 
Ce toned 


OTR LLL 


ARE) McGraw-Hill Building, 


New York 36, N. Y. 


Published every other monday for 
Chemical Engineers in all functions 





Pritchard 
HYDRYERS 


do the work 
of field-built 
gas dryers 
at a fraction 
of the cost 


Why pay a premium for a field-built 
air and gas dryer when the factory- 
built Pritchard Hydryer does the same 
job for less? Factory fabrication, more- 
over, means greater quality control, 
convenient ordering, faster delivery. 
Pritchard Hydryers are ideal for 
drying synthesis gas, instrument air 
and many other compressed gases. 
They reduce dew points to —40° F. 
or lower, preventing corrosion, 
icing, line losses and flow 

stoppages. They have been 
successfully used by E. I. 

duPont, Dow, Liquid Carbonic, 
Monsanto, and many other 

leading companies in the 

chemical industry. 

If you would like full details on 

the functions and exclusive 
features of Pritchard 

Hydryers, mail the 

coupon for your copy 

of the interesting 

bulletin illustrated 

below. 





J. F. PRITCHARD & CO. 
OF CALIFORNIA 

Dept. 106, 4625 Roanoke Parkway 

Kansas City 12, Mo. 


Please send Hydryer Bulletin 16.0.081 


Name_. 





Address. 





City 














LITERATURE . . 





Pipe, Fittings, Valves 





Bellows, Stainless Steel for tough- 
est airborne Pag meg In single 
or multiple a wide range 
of sizes es, Bul nee braid 


covered t 
187 *Robertshaw- ‘Fulton Controls. 





high - pressure, 

pa glean expansion compensators 
cost much less per inch of stroke 
than any other method of absorb- 
ped pipe. Design & cost data offered. 
*Flexonics Corp. 





Fittings 1 C-1025 
steel optimum pene gy 4 
& strength. ormation about 1 

steel & your commercial forging 
uirements - tg te 

1 . Porter Co., Inc. 





, automatic alignment 

& strong joint 

De available on 

sco Weld & Plastic = > fittings. 
163 S. Rubber 





Fittings, Pt wep y type ~ 
cial fi made irom plate to 

Sara specification. Closer tol- - 

erances & quality control. Bul. 5801 


for details. 
89 *Midwest Piping Co. 





Joints, Expansion 
roidal expansion joint p 
lower operating stress & is suitable 
for use at high temperature. Data 


2 available. 
*Zallea Brothers 


Nozzles Lightweight, precision built 
steel spray nozzles feed just the 
right amount of fuel into combus- 
tion chamber. a informa- 


tion is av: i 
*Spray Engineering Co. 


Tefion  eaggrano last 
longer under corros ind Page nya oe 
Ideal for sealing & other 
rotating shafts a ry fia: caus- 
tics, aromatics, etc. Bul. CP552 


L215 
*Chemical & Power Products, Inc. 


Packings. .. er ga 9 ow gel Tefion Nege 
ings provide tight seal u 
psi pressure. Folder AD- 31 ai 
details on 2000 different styles “of 
ets & seals. 
e Garlock Packing Co. 














Flexpipe connectors come in 
convenient =, & are sold by lead- 
ing distributors. Detailed infor- 
mation on service application & 
samples are available. 

159 *The American Brass Co. 


Pipe Bulletin TS-1A gives complete 
details on fluorofiex-T pipe. I 
sists corrosion, and can handle 
hydrofluoric acid with complete 
sets & no maintenance prob- 


*Resistoflex Corp. 








industry. - 
sistant to many chemicals, including 
acids, alkalies, salt solutions & 
alcohol. Bul. 24. 
112 *U. S. Steel, National Tube Div. 


Pipe, Saran-lined fittings, valves 
and pumps are available for systems 
operating from vacuum to 300 psi, 
& from well below zero of 200°F. 

Compete details on uest. 
*Dow Chemical Co. 
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Exclusive Thermal and 
’ Chemical Properties Are Combined in 
These Newest of Engineering Materials 





NOW — Conquer your most exacting 
design problems with this completely new | 
» class of materials! iy 


Feutron Felts are mechanically inter- 


= locked, synthetic fiber, engineering ma- — 7 
= terials...perfected after years of research 


a by American Felt Company. 


Durably fabricated from selected man- ~~ 


=) made fibers— Rayon, Nylon, Dacron,? © 
= Orlon,? Dynel,* Arnel,* Acrilan® —they ~ 
ae provide ail the valuable operating proper- © 
© ties of these synthetics...high tensile 
ee Strength; superior resistance to acids, al- © 
kali, soivents and other chemicals or gases; 


dimensional stability; three-dimensional é 
physical properties plus the ability to oper- is 


ate at temperatures up to 400°F! 


> You'll find Feutron Felts are being used | 
* for wet and dry filtration, as high tempera- ~~ 


- ture oil seals, as reinforcements for plastics, 


Bed as rugged gaskets, as lubrication wicks, as 
' thermal and acoustical insulation and in © 


hundreds of other vital applications. 


Where could you be using Feutron Felts © 
> to improve product performance? Get all Be 
- write today, for Feutron Data ~~ 


the facts . 
© Sheet, on company letterhead please. 


Remember: American Felt Company has 


Ge the most extensive and best equipped staff of 
> product engineers in the Felt industry . 
ready to help you select the most efficient 


©, woolor synthetic fiber Felt for your application. 


Du Pont polyester bong trademark. 


* Du Pont acrylic fiber trademark. 
Carbide & Carbon Chemicals Co, acrylic fiber 


tradem 
«+ Cel ances ‘Coe . triacetate fiber tradema: 
. Chemstrand ‘orp. acrylic fiber oe seem 9 


# General Offices 
| and 
——-_ 


op dade Glenville Rd 
Glenville, Conn. 





tee J 
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lined with pure, white Teflon, 

thick. Lining has no welds. 
Solve corrosion & contamination 
blems. Details outlined in Bul- 


etin K-57-A. 
28 *John L. Dore Co. 


Tubing send for a copy of the new 
Trent 48-page tubing handbook. 
Gives details on ee 
cial features and uniformity of this 


tubing. 
80 *Trent Tube Co. 


Tubing & Pipe, Stainless 
data on the many 
welded stainless tubin: 
outlined in Bulletin T. 
tures corrosion control. 
104 *Carpenter Steel Company 


— Polyethylene ial types 
cabled instrument tue to meet 
poche needs. Bulletin 458-H. 
BL213 
cg Insulated Wire & Cable 
0. 














eg Tri-Lug Model 603A offers 
trength, interchangeability & cor- 
foalon-raslatannd. Complete infor- 
mation and prices on these unions 

is available. 
125 *Rockwood Sprinkler Co. 


Alloy construction gives 
ease of operation & low mainte- 
nance. Folder, “Valves & Fittings 
in the Pulp '& Paper Industry” 
ives Getalle’ on the complete line. 
14 *Cooper oy Corp. 


Cupola back pressure valve 
is also adapted to air lines in indus- 
trial plants where weight is a a. 
Installation, sizes etc. in detail. 
see Bulletin 10000. 

Norwalk Valve — 


Nine new flanged 
forged steel Gate, Globe & Check 
valves are available. Literature on 
sizes, pressures and types of the 
complete line is offered. 
128 *Henry Vogt Machine Co. 


Valves, Control Super 70 diaphragm 
valves are available in either clamp 
ring, float ring, sealed bonnet or 
flanged-gasketed body closures. In- 
formation offered. 

79 *Bilack, Sivalls & Bryson, Inc. 


Valves, Diaphra Horizontal & 
vertical types Sorovide positive check 
against reverse flow of gas or air. 
Coen lete data contained in Bulle- 


Norwalk Valve Co. 




















Valves. Drain cannot c log _ 
Designed so that in the clo: F sqem 
tion the piston or ram exten 
into the tank. In open paution, 
full flow assured. Catalog 
R183 *Strahman Valves, Inc. 


Valves & Fittings, PVC are designed 
to regulate the flow of alkalies, 
acids, & similar corrosive fluids. 
Booklet describes mechanical & 
thermal properties, sizes, etc 
169 *Walworth 


Valves, Gate Exceptional perform- 
ance, longer valve life, less main- 
tenance and easier operation. Get 
all the details on types & sizes in 


catalog 57. 
194 *Darling Valve & Mfg. Co. 


Valves, for finer regula- 
tion of water, oil or gas. Offers 

@ maximum begs pressure of 
10,000 PSI. New cata gives com- 
pes details. 
*Marsh Instruments Co. 
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from ideas 
to instruments 


The sum total of the skills involved 
in the conception, design, develop- 
ment and manufacture of complete 
optical systems frequently cuts 
across many fields. Kollmorgen com- 
bines technical skill and complete 
facilities for highly precise work in 
optics, mechanics and electronics. 
These combined skills can help you 
solve your viewing, testing and in- 
spection problems. For literature, 
write to Department 140 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 





Men on the Move 


Now available 
in a new edition... 
with new figures. 


This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear... 65 
change titles . .. 157 shift . .. and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 


Write us for a free copy 


Company Promotion Department 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street, 
New York 36, New York 








UNION PACKAGED VAPORIZER 


produces closely controlled temperatures 
for processing Wesson Oil 


Delivering accurately controlled vapor 
temperatures at low pressures, Union 
Type MH Vaporizers play an impor- 
tant role in the food and chemical 
processing industries. The unit shown 
is used in deodorizing vegetable fats 
and oils at the South Texas Cotton Oil 
Co., a subsidiary of Wesson Oil & 
Snowdrift Co., Inc. Shipped as a pack- 
age completely shop-assembled, piped 
and wired with controls mounted, it 
produces 4 million BTU/hr. at 600°F 
and 31 psig, and has a rated capacity 
of 414 million BTU/hr. 

“Very satisfactory” operation is re- 
ported by this Wesson Oil subsidiary. 
Similar MH results have been achieved 
by numerous other companies in the 
process industry. Dependable, efficient 
performance and sensitive temperature 
control at all times are assured by the 


compact, divided tube bank design, 
straight-through gas flow, and maxi- 
mum heating surface per BTU. 

Both packaged and field erected 
Union Vaporizers can be outfitted for 
heating with oil, gas, waste heat or 
special fuel in outdoor and indoor 
installations. Union also produces a 
complete line of Process Heating 
Equipment for use with Dowtherm 
“A” and “E”, Para-Cymene, Anisole, 
Aroclor #1248 and Heat Transfer Oil, 
either convection or forced circulation. 


COMPLETE DETAILS 


are covered in 
Union Bulletin 
“DV”. Write 

for your copy. 


IRON WORKS 


Erie, Pennsylvania 
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Valves, Safety Relief features the 
Eductor Tube which efficiently 
removes pressure from the closed 
bonnet. Complete details contained 
in Catalog 1900. 

96 *Manning, Maxwell & Moore, Inc. 


Valves, Stainless Steel os 
for viscous liquids & other fluids 
difficult to move at room tempera- 
ture. Other designs for specific 
i imma 
1 *Alloy Steel Products Co. 








Process Equipment 





Agitators, Portable Nettco drip- 
proof construction prevents oil-in- 
mix contamination. Available in 
high speed & medium speed, 1/6 to 
% HP. Bul. 581. 

228 *New England Tank & Tower Co. 


Blenders Rotary blenders start 
4-way blending while charging, con- 
tinue it during discharge, thus pro- 
ducing highly intimate, even blends 
of dry & semi-dry materials. 

L218 *Sturtevant Mill Co. 


Catalytic Purifier is combined with 
an automatically operated drying 
unit to ag sige oxygen-free hydro- 
gen that is ideally pure & dry. De- 
scriptive literature offered. 

*Engelhard Industries, Inc. 


Centrifugal The Tornado is fully 
automatic, gives you 24-hr. produc- 
tion. Also available in manual & 
semi-automatic models. Detailed in- 
formation offered. 

208 *The New Fletcher Works, Inc. 


Centrifugals Catalog CE-58 gives 
complete information on size, type 
and capacities of “Ter Meer” cen- 
trifugals. Designs for every process 
in the chemical industry. 

115 *Baker Perkins, Inc. 


Centrifugals Reineveld automatic 
centrifuges used for dewatering & 
washing of crystalline solids & for 
separation & clarification of fine 
amorphous slurries. Bul. 356. 
TLI9 *Heyl & Patterson, Inc. 


Centrifugal Process for continuous 
acidulation process for tall oil pro- 
duction. Detailed information on 
this process is available, plus ways 
of producing quality product. 

6-7 *The De Laval Separator Co. 


Conveyor Dryer offers increased 
drying capacity per square foot of 
surface, easier apron cleaning, & 
improved uniformity of dried prod- 
uct. Literature available. 

124 *National Drying Mach. Co. 


Cooling Towers If water conserva- 
tion is in your development plans, 
you will find it profitable to investi- 
gate Marlith Bulletin M-58. In- 
stallation is Fungus-Proof. 

97 *The Marley Company 


Crystallizers assure you operating 
advantages that include; lower cen- 
trifuging costs, less processing, dust 
elimination, minimum caking etc. 


Bul. CE-57. 
39 *Struthers Wells Corp. 


Dryer, Air remove unwanted mois- 
ture from compressed air. End 
freezups, corrosion & clogging due 
to water in the air lines. Complete 
information in Bul. 223B. 

91 *Pittsburgh Lectrodryer Div. 
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.- for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 

for in modern industry. Embodies sturdiest basic construc- 

tion—machined from solid bar stock—suitable for pressures 

to 10,000 psi and equally efficient in lower range. Note 
stem guide fused to body by new 
““Conoweld’”’ process, eliminating 
faults of conventional two-piece 
valves. Stem 416 stainless steel. Stem 
threads fine pitch for strength and 
micrometer regulation. Body electro- 
zinc plated. Sizes 4%” to 1", globe and 
angle patterns. 


Ask for new Needle Valve Catalog 


MARSH INSTRUMENT C9. Soles Affiliate of pon P. Marsh Corp. Bpts, Skokie, ill. 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 














CRESCENT 


POLYETHYLENE MULTITUBE 


Special Types of Cabled Instrument Tubing 
to meet your specific need 


These types employ HIGH MODULUS, high density polyethylene tubes made 
from new low pressure process polyethylene. Four to nineteen tubes of 
¥%4" OD are SPIRALLY CABLED together under heavy protective coverings 
which are designed to meet the unusually severe installation requirements 
with lowest cost. 


TYPE XPT-U 
Underground and General Purpose Type 
Designed for direct earth burial or use in 
underground conduit and for above ground 
where subject to averted mechanical 
abuse. Tubing is protect by a thick. 
tough polyvinyl chloride pve) sheath 
resistant to impact, corrosion and flame. 


TYPE XPT-F 

Flash Fire Resistant Type 
A thick PVC sheath, heavy asbestos braid 
and overall PVC sheath over the tubing as- 
sembly provides several minutes of time 
delay for shutdown in the event of a flash 
fire. This construction also gives adequate 
ee from welding and cutting metal 
splas' 


TYPE XPT-FA 
po Fire Resistant - Armored Type 


For complete mechanical protection, the 
tubing, thick PVC sheath and heavy asbes- 

braid are covered by an interlocked, 
Be steel_ armor, Designed for dry 
locations, type XPT-FA also gives several 
minutes of time delay in the event of a 
flash fire. 


Send for BULLETIN No. 458-H with complete information. 


CRESCENT INSULATED WIRE & CABLE Co. 
TRENTON, N. J. 





| Chemical En inherit ihn. 
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global vision 


Accurate, detailed viewing under 
adverse conditions on land, in the 
air and under the sea presents spe- 
cial problems. Kollmorgen observa- 
tion systems, some incorporating 
television or special photographic 
equipment and measuring devices 
are solving these problems in in- 
dustry and defense. For literature, 
write to Department 140 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
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Chemical Engineering 


(> McGraw-Hill Building, App 
New York 36, N. Y. 


Published every other monday for 


Chemical Engineers in all functions 








You're Paying for W=-S Quality ’ 


BE SURE YOU GET | 


W-S Forged Steel Fittings fit the pattern of f 

top quality products. The best costs no mor@m 1 
long run. In terms of trouble and inconvenjéi 
second-best will always be expensive. Thest 

are the reasons why you are money ahez 

on C-1025 W-S Fittings. 


e Low carbon C-1025 steel insures op 


@ Special bar quality steel for densit 
consistent composition. Install ’em 2 


@ Steel physicals excel ASTM specs fori 
steel fittings. 


@ Heat coded to insure identification. 


@ Made in our own Forge Shop. 


¢ Full control of quality to produce} 
For information about 1025 steel a 
commercial forging requirements 


Fittings Division, H. K. Porter Ca 
Box 95, Roselle, New Jersey. 


ROUGH FORGING BEFORE TRIMMING 


ROUGH FORGING AFTER TRIMMING 


FINISHED FITTING _ bet 
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You can test the drying - 
reacting of your materials in th 
continuous atmospheric rotary = 
fluidized bed ers. Other equip- 


*General Amer. Trans. Corp. 


Hydryers are ideal for - 
ing s. Pale eau instrument air & 


many alan 

lustrated bulletin details aoe 4A ny te 
tions & exclusive features. 

210 *J. F. Pritchard & Co. 


Dry Rotating V: is avail- 
‘able in six Poco ond include pro- 
visions for steam or hot water 











gi 
Cyclone, “gr” Electric Precipi- 
tator & ee 
216 uell Engineering 





tors Miniature cyclone 
ultra-hard cast of white ne vide 
hard, cling-free, self-cleaning 

Ag oa material re- 


covery. Su. 584. 
*Dustex Corp. 
Dust Controls 











ge Eee A Rotary Airlock Feeder”, 
offered. 





Systems 
tinuous loss-in- 
tures, 
& flexibility. 
to 50:1. Details in bulletin 
*Omega Machine Co. 


preeoat filter is de- 
signed for trouble-free 


“'Specife ‘recommenda 


tions for your problems 
93 American Machine & Metals. 











; aes & illus- 
lus specifications. 
-Sanderson Engr. Corp. 


Solka-Floc is 
purified, finely divided cell 
Adsorbs — metals such as iron, 
oo, ¢ ther impurities. It makes 

ble pre-coat. 
*Brown Company 


removes all fine dust & 
scale from gas. Com of re- 
movable filter in tricurled 








H. K. PORTER SOMPANY, INC. | Be guys vor Bile 


FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N. J, * Cleveland Forge Works, Cleveland 4, Ohio 
Stainless Steel Works, Duncannon, Pa. 


Norwalk Valve Co. 
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| pressures, 


hy CHEMPRO- 
"TEFLON 


In high speed. pumps  hondling highly 
corrosive chemicals, Chempro Teflon 
has drastically cut pump down-time 
caused by scored ast and short 
packing life: 7 


eliminated. by. os ‘CHEMPRO 
TEFLON SEAL CAGESt. ‘Last many _ 
times longer than metal lantern rings 
under continuous corrosive attack. 
Snap on and off shaft. quickly and 

| easily. No vibration at 

high speeds. Can 

stand high gland 


| Patented 


_ solved by using CHEMPRO TEFLON 
RING PACKINGS. Give months of 
leak-free service compared with 
| days and even hours for conventional 
packings. Require only slight gland 
pressure. Low coefficient 

| of friction often 

makes lubrica- 

tion unnecessary. 


or infor- 
given in 
Bulletin 'C CP552 


CHEMICAL & POWER 


PRODUCTS, Inc. 
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Where high > ay 

process water is needed, 

filters provide an effluent second 

ar to distilled water. Bul. 651 & 
. 909 give details. 

me R. P. Adams Co., Inc. 


Ion Pere Technical reprint 
T-159 tells how each of ten methods 
of ion exchange regeneration works, 
and what equipment and controls 
are needed. 
215A Graver Water Conditioning 


Mills, Grindin built to meet speci- 
fied conditions for — or dry grind- 
ing, in sizes 6 ft to 13 ft in diam- 
eter & u to'80 ft. in length. 
ated ine in Bul. 232. 

*Nordberg “Mfg. Co. 


The complete line of fluid 
mixers range from fixed-mounted 
40 H. P. turbines & heavy-duty pro- 
peller mixers to htweight port- 
ables. Handbook offered. 
202a Eastern Industries, Inc. 


You'll find a wealth of in- 
formation on fluid mixing in a - 
ful bulletins describing Light 
Mixers. These mixers adapt 


changes in y 
232 Mixing Eau Equipment Co. 


A three-way knead, smear- 

i spatulate action coats one ma- 

rial with another. Bulletin on 

Mulling for pe baw chemical & process 
we is off 

Seotionel ‘Engineering Co. 


t design advan- 
tages include, extra large, heavy 
duty bearings throughout & aon 
lone cuteut shaft Panag ms 
Cat. A-27 contains complete 


formation 
*Philadelphia Gear Corp. 


built in capacities to suit 

_ production requirement, with 

Figen adaptability to materials 

handling systems. Information 
qvailable. 

81 *Read Standard 


Mixers, Portable speed, 
slow speed and interm te. De- 
tails of production and laboratory 
models in Bulletin 74B. Top enter- 
ing mixers also available. 

168 International Engineering, Inc. 


For chemicals, pharma- 
ceuticals or other temperature- 
sensitive products, Turba-Film re- 
tains — properties & desired 
eae roduct produced. 

ey Hunt Machine Co. 


Separation, Air Bulletin S-55 
specifications for a cen 
separator; another reprint presente 
formulas pene: = gy air separa- 
tion problems. 
215B Universal Road Machinery 


‘as ts & tive figur 

e fac comparative es on 
the continuous solid bowl centri- 
fugal a For your solid- 


liquid separations. 
4 *Bird Machine Co. 


The super active ball clean- 
ing device _ rebound points 
in each ball compartment, assuring 
fast, thorough sifting of your prod- 
uct. New ro-ball bulletin. . 

177 *The J. H. Day Co. 


Tower Internals Booklet entitled 
“Fractionation Column Internals” 
describes manufacturers line of 
trays, supports and attachment 
clamps. rvices discussed. 
215C Hendrick Mfg. Co. 
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eyeway 
to a hot cell 


A number of reactors— including the 
newest commercial one at Shipping- 
port—use KOC periscopes for un- 
derwater inspection of fuel elements. 
These devices are dramatic demon- 
strations of Kollmorgen’s ability 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge. 
For literature, write to Dept. 140 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 








if 


5 pews an oder? 


You'll get it quicker if your 


postal zone number is on the 
order blanks, return envelopes, 


letterheads. 


The Post Office has divided 106 
cities into postal delivery zones 
to speed mail delivery. Be sure 
to include zone number when 
writing to these cities; be sure 
to include your zone number 
in your return address — after 


the city, before the state. 





























Exploring 
new frontiers! 


But these aren’t satellite launchers, though they're specially 
designed for high temperature operation: they’re Buell 
extra-efficient cyclone dust collectors ...and the new frontiers 
they’re exploring are in industry. Everywhere in American industry, 
from cement mills to refineries, from chemical plants to power 
generating stations, Buell collectors set new records in percentage 
of dust removed, low maintenance, and improved plant operation. 
Even in the age-old field of fly ash collection, Buell extra efficiency 
pays off. Only Buell cyclones have the unique Shave-off port that 
traps small fines in the double eddy currents. And Buell 
large-diameter design eliminates bridging, clogging, or plugging. 
All three Buell Systems are illustrated and described in 

“The Collection and Recovery of Industrial Dusts”. 

Write for a copy to Dept. 12-J, Buell Engineering 

Company, Inc., 123 William St., New York 38, N. Y. 








“SF” ELECTRIC 
PRECIPITATORS 








= 


V 


PRECIPITATOR-CYCLONE 
COMBINATIONS 

















CYCLONES 

















Experts at delivering Extra Efficiency in 








COATED ABRASIVES 
Modern Tool of Industry 


JUST PUBLISHED—Here is a comprehen- 
sive and authoritative guide to the use of 
coated abrasives in industry, covering their 
nature, advantages, applications, and effi- 
cient methods of use. The book shows you 
how the abrasives are manufactured, and 
describes all factors of their profitable use 
in the metalworking (ferrous and non- 
ferrous), woodworking, leather, glass, and 
plastics industries, in applications ranging 
from heavy material removal to fine polish- 
ing. Prepared under 

the direction of the 

Coated Abrasives Man- 

ufacturers’ Institute. 

pp., 543 illus., 

0 





APPLIED 
STATISTICS 
FOR ENGINEERS 


Tells you in plain 
terms how to apply 
statistical methods 
to engineering prob- 
lems, how to cor- 
relate data, how to 
treat experimental factors. Explains 
techniques of drawing the “best” line 
through data and accurately analyzing 
the variance, and gives essentials on 
probability theory and frequency dis- 
tributions. By William Volk, Senior 
Research Engr., Hydrocarbon Research 
Inc., 354 pp., 27 illus., 181 tables, $9.50 











STOICHIOMETRY FOR 
CHEMICAL ENGINEERS 


JUST PUBLISHED—Brings you the funda- 
mentals of material and energy balances, 
along with other elements of stoichiometry. 
This practical treatment is built around care- 
fully chosen problems that illustrate basic 
principles and calculation methods. The 
stoichiometric material is integrated with 
unit operations and plant design material. 
Applications to chemical engineering are 
made evident throughout the book. By Ed- 
win T. Williams, Assoc. Prof. of Chem. Engi- 
neering, The Pennsylvania State University, 
and R. Curtis Johnson, Dir. of Scientific 
Computation, Compumatix, Ine. 350 pp., 
illus., $8.00. 


Be —_— -_croxmnrnyren spereety 
ig! 








HOW TO BECOME A 
PROFESSIONAL ENGINEER 


Shows how to gef your professional en- 
gineer’s license more easily — how to 
apply, how to take oral and written 
exams, how to write experience record, 
etc. Explains state laws, how exami- 
ners evaluate experience, examination 
room procedure, and other practical 
aids. Applicable in all states. By John 
D. Constance. 262 pp., 








McGraw-Hill Book Co., Dept. CE-10-6 
327 W. 41st St., New York 36, N. Y. 
Send me book(s) checked ya for 10 days’ exami- 


lees 


costs, an 
(We pay delivery 
costs if you remit with this coupon—same return 
privilege. ) 
Ae ih M.I.—Coated Abrasives, $8.5 
ti Applied Stat. for En ant $9. 
= Williame & Johnson—Stoichiometry for. Chemical 
Engineers, 
(0 Constance—How to Become A Prof. Engr., $5.50 


(PRINT) 
Name 


a ee ae 


Position 
For price and terms outside U | 
write McGraw-Hill Int'l, n ec. aside 


SO Op ar gERES SET. 
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“Two pilots out of three 
prefer jet engines made with 
Mallinckrodt Misch Metal.” 


odt misch metal, an 
earth metals, does 
ig alloys 
Tilt elolailatiiolahy 
volo} (MoM (-3 Metals }lil-Me oll ate 
decreases the poros 
eRhalale| it pressure 
icreases its 
reep resistance 
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Remember ...you might be 
better served by Mallinckrodt 





MALLINCKRODT CHEMICAL WORKS 
ST. LOUIS +» NEW YORK + MONTREAL 
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LITERATURE .. . 





Pumps, Blowers, Compressors 





Compressor The CRX carbon pis- 
ton compressor does not require oil 
or water lubrication. Learn the de- 
tails from Bulletin CRC-10. All 
ty of compressors available. 
200 *Gardner-Denver Co. 





Compressors. . . .Electric-Driven, Steam- 
Driven, Gas-Engine compressors 
and Centrifugal compressors are 
available. Form 3132A gives infor- 
mation on process compressors. 

49 *Ingersoll-Rand 


There are 





Compressors, Rotary 
twelve sizes of two-stage Ro-Flo 
compressors to choose from. For 
complete information see bulletins 
16B8244 and 16B8126 
119 * Allis-Chalmers 


Compressor, Rotary New illustrated 
bulletin ACO 100.1 gives typical per- 
formance data on the axial-flow 
unit that combines advantages of 
reciprocating centrifugal models. 

airbanks-Morse & Co. 








Pumps The H Durcopumps are 
built with capacities fr % to 
3500 gpm, & with heads to 345’. 
Available in 12 standard corrosion 
resisting alloys. 
161 *The Duriron Co. 





Full information about 

ifferent models is available. All 

pumps with built-in safety margin 

to assure maximum efficiency under 
most severe use. 

76a *Fairbanks-Morse & Co. 





Pumps Whatever your pumping 
needs, vertical pumps for molten 
chemicals, horizontal pumps for 
black liquor, caustic, etc. Write for 
bulletins V-837 & C-355. 

L209 *Taber Pump Co. 


ps There are 750 cataloged 
models in 20 sizes, with additional 
thousands of os mains built pumps 
available. Catalogs Section BC and 


CC give details. 
BL195 *Viking Pump Co. 


sey The SESC line offers 120 
ifferent sizes with open or closed 
impellers with capacities wp 2700 
GPM & heads to 550 ft. tails in 
Bul. W-300-B48. 
26-27 *Worthington Corp. 


Pumps, High Temperature 
signed especially for handling high 
temperature liquids. Offers hy- 
draulically efficient impeller & 
casing design. Details offered. 
32 Buffalo Forge Co. 


complete 

range offers all types of chemical 

2 pumps, in all sizes & frames. 

ul. EM-79 on “Mechanical Con- 

sideration in Pump Design” is 
offered. 

90 *Food Mach. & Chem. Corp. 


Ventilator, Power Roof features 
variable pitch V-belt drive & wheel 
& inlet design for streamlined air 
flow. Offers simple installation. 
Details in Bulletin 550. 
86 *Clarage Fan Co. 


Wearing Rings eliminate pump 
jamming and prolong high effi- 
ciency. Give constant pump serv- 
ice. Complete details are availabie 


on request. 
53 * Allis-Chalmers 
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Re 


missile watcher 


At the Cape Canaveral missile 
launching site, detailed observation 
from a safe distance is imperative 
at the critical moment of firing. A 
Kollmorgen missile periscope makes 
this possible. By effectively com- 
bining optical and mechanical skills, 
Kollmorgen produces complete re- 
mote viewing, testing and inspection 
instruments for industry and de- 
fense. For literature, write Dept. 140 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 








me i) 
Men on the Move 
Now available 


in a new edition... 
with new figures. 


This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles ... 157 shift .. . and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 


Write us for a free copy 


Company Promotion Department 


McGraw-Hill Publishing Co., Inc. 
330 West 42nd Street, 
New York 36, New York 





Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Siurtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middie. Thus blend- 
ing is 4-way right from 
Start of charging. 


Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
nove manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
pilot work and small runs. 


One of four 450 cu. ft. Sturtevant Blendérs at 
Celriver Plant of Celanese Corp. (Rock Hill, 
N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 
most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each customer’s needs 
- can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. O80B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 
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LITERATURE .. . 





Services, Processes, Misc. 





Bench-Scale Equipment 
plete integrated line of profes- 
sionally er ae age Fe 
fnformation up mt ayy cg 
formation A Bullet. 
*Autoclave Engineers, Inc. 


Construction Surveys, Pot ape 
Appraisals, Process ring & 
Design, Procurement o ecieesent 
4 Materials for process industries. 


Satone & Webster Engineering Corp. 


Cooling System Unitron 
Semi-Conductor Rectifier can be 
built in any desired d-c voltage & 
current rat ng. Complete informa- 
tion offered on request. 

108 *I-T-E Circuit Breaker Co. 


Disinfectants on apg, eon PS 
ucts for promotion of 
sanitation. Research ith Ra 
cides, soap, etc. Literature avail- 
able with complete information. 
218A West Disinfecting Co. 


Dynel Fabric Chemically resist- 
ant industrial clothin ng virtually un- 
affected by acids & alkalies. Booklet 

ives effects of reagents on. dynel 
abric after tests. 
167 *Union Carbide Chemicals Co. 


Fire Protection Systems. ...new 44-page 

















manual gives you a comprehensive 
icture of advanced methods for 
pecial Hazard fire protection, with 
sprmcasione & charts. 


*Grinnell Co. 


Industrial Apparel resists punish- 
ing acids & chemicals. Complete 
facts about acid & caustic resistant 
apparel contained in catalog which 
is offered. 

166 *Worklon, Inc. 


LPG Installations 8 p. bulletin No. 
66 illustrates and describes the de- 
sign features of liquefied petroleum 
gas plants. Covers product proper- 
ties and uses. 
218B W. C. Holmes & Co. Ltd. 


Metallurgy, Chloride p. bro- 
chure, “Chloride iiciaitardy”, de- 
scribes physical and chemical prop- 
erties, uses, reactions of aluminum 
chloride, and antimony trichloride. 
218C Stauffer Chemical Co. 


Optical Systems Technical skill & 
complete facilities for highly pre- 
cise work in optics, mechanics & 
electronics. Literature offered ~e 
complete information. 

R21 *Kollmorgen Optical Corp. 


Pulp Chlorination 9 p. bulletin No. 
P-1006, “Introduction of Chlorine 
Gas to Pulp Chlorinating Towers,” 
includes equipment sketches and 


ams. 
Pennsalt Chemicals Corp. 


Structures Engineers, fabricators 
& erection specialist, for the chal- 
lenge of things to come in the 
atomic age . . . structures to sil- 
houette major reactor projects. 

73 *Chicago Bridge & n Co. 


Waste Disposal Units 
designed to your specification. Any 
size or capacity for use in reducing 
liquid & semi-liquid wastes or ob- 


noxious gases. 
*John Zink Co. 
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Rotor Lt 


ELEVATES AND CONVEYS 
BULK CHEMICALS 


++. capacities up to 
6,000 cu. ft. 
per hr. * 


ROTOR 
LIFT—the 
processing indus- 
tries’ ORIGINAL 
and FINEST verti- 
cal screw elevator 
—is engineered 
and constructed 
to world-famous 
standards of 
precision. 


Whatever 

YOUR process 
demands of screw 
elevators, ROTOR 
LIFT supplies the 
most dependable and 
space-saving answer. 
WRITE FOR 
ENGINEERING 
CATALOG 

or personal 
consultation. 





SOUTHWESTERN 
SUPPLY and MACHINE WORKS 
OKLAHOMA CITY, OKLAHOMA 
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NOW - Steam Atomizing 


PROFESSIONAL with NATIONAL AIROIL 
SERVICES 8 Packaged Firing Units 


| FOR OIL AND/OR GAS FUELS 
eGo 


HOE nad 
































ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 


New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Plants 
Process Analysis—Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
77 South St. DA. 5-2236 Stamford, Conn. 




















W. L. BADGER and Associates, Inc. 
CHEMICAL ENGINEERS 
Evaporation, Crystallization and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations 




















Ann Arbor, Mich. 





309 South State Street 


E. J. CORELL AUTOMATIC... ECONOMICAL... CLEAN... SAFE 















ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 
Pigments and Related Products 
Design—Reports—Operation ‘ F : a 
42 Rose Blvd. Tele: Akron, 0. TE 64271 @ Fully Automatic @ Low Fire Start @ Electric-gas Ignition 
a oe @ Modulating Fire Control @ Damper Sequence Control @ 
Forced Draft Combustion Air @ Electronic Combustion 
Safety Supervision @ Mechanical Atomizing — Steam assisted 
CARL DEMRICK internal mixing oil burner @ Ring or Cylindrical type Gas 
Burner for gas fuel @ Fire tested before shipment. 






















Technical Translations 


Send for Cireular NOW .... with the new Series 20 Packaged Firing Unit you can have all the 

53 So. Broadway Yonkers, N. Y. advantages of the outstanding Dual Stage burner in a compietely packaged unit 

equipped with the latest in electronic safety controls to give automatic start, 
automatic modulation, automatic shutdown. 

Series 20 Packaged Firing Units are factory fire tested, ready for immediate 




















CHAS. T. MAIN, INC. and low cost installation in your furnace room. They need only oil, gas, steam, 
P Engineers draft and eléctrical connections—everything else needed for fully automatic 
Industrial Plants burner operation is there. 






Reports Design Construction Supervision / Capacities of standard units range from 200 to 830 boiler horsepower. (7,200 
to 30,000 pounds of steam per hour). Larger units are available on order to 


































80 Federal Street Boston 10, Mass. 
817 So. Tryon Street Charlotte, North Carolina meet your special needs. 
Units may be used with any standard boiler or furnace under natural or in- 
oe — or with sicasphar boilers—in which case the unit provides sufficient 
’ orced draft to overcome draft loss through boiler. Where a high chimney or 
JAMES P. O’DONNELL induced draft fan is used, an automatic damper motor is Poti to saad 
Consulting Engineer mt cae furnace draft during operations; and a reduced or zero draft during 
é shutdowns. 
age einai ake auaaaetees gegern Preventative Maintenance consists chiefly of keeping the burner gun clean, 
- sa oo aualamaia yas with periodic inspection and cleaning of strainers and safety devices. This mini- 
mum maintenance will give your engineer or fireman extra time to attend to 
blow-down, soot-blowing, or to check operations and efficiency of plant and 
. auxiliary equipment. 
PACHEN AND ZIMMERMAN For complete details, specifications, illustrations, and dimensions write today 
ENGINEERS for Bulletin No. 28. 
j When used in conjunction with a National Airoil Fuel Oil Pumping and Heat- 
Chemical, Process, and Industrial Plants ing Unit (Bulletin No. 40) a most reliable combination results. 






Investigations —- Reports —- Design — Supervision 





Augusta, Ga. Atlanta, Ga. Anniston, Ala. 








sari R8 ational Airoil 
ENGINEERING CORPORATION . 


Design - Construction - Reports - Appraisals 2: Main Office & Factory: 1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
80 Broad Street, New York 4 r 











SOUTHWESTERN DIVISION 2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 
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EMPLOYMENT OPPORTUNITIES 





























OPPORTUNITIES 
ay 
ESSO RESEARCH AND ENGINEERING COMPANY 


Systems Engineers 


E.E., M.E., or ChE. (B.S., M.S., PhD.) Openings in 
central engineering group reviewing designs and 
operations to define areas with commercial incen- 
tive for quantitative process control. Simulation 
and computer tools available. Experience in 
systems work required. 


Instrument Engineers 
E. E., M. E., or ChE. (B. S., M.S., PhD.) Applica- 


tion of instrumentation and automation techniques 
to all phases of petroleum industry operations. 
Opportunity for travel as consultants on new tech- 
niques and equipment applications. Experience 
in instrumentation field required. 


Process Engineers 


ChE. (B.S., M.S., PhD.) Openings in groups con- 
cerned with application of chemical engineering 
fundamentals to process development, process 
engineering, and design problems in the petroleum 
refining field. Experience required. 


Electronics Engineers 
E.E. or Physics (B.S., M.S., PhD.) Opportunity to 


create new instrumentation for basic and applied 
research on fuels and lubricants and their engine 
performance characteristics. Electronics experi- 


ence required. 


Chemists or Chemical Engineers 
(B.S., M.S., PhD.) 


Openings in the following areas: 


Development of new uses for existing polymers 
and applying new polymers to existing products. 
Experience in rubber or plastics industry required. 


Application research of additives used in heat- 
ing oils, jet fuels, crankcase, industrial and gear 
lubricants. Experience in fuel and oil additives 
industry required. 


Research and development work directed toward 
establishing commercial outlets for new plastics 
and elastomers. Experience in polymer applica- 
tion fields required. 


Opening for information analyst to identify and 
digest pertinent literature and patents on petro- 
leum refining and petrochemicals. Interest in 
the precise writing for abstracting, some industrial 
experience and ability to read one or more foreign 
languages required. 


Give full details of education, experience, desired 
salary and references. All inquiries will be con- 
sidered promptly and held confidential Address 
replies to: 


‘ESSO RESEARCH AND ENGINEERING COMPANY 


(Chief Technical Affiliate-Standard Oil Company (New Jersey) ) 


Esso Research Center 
Employee Relations—E 
P. O. Box 175 
Linden, New Jersey 
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OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


® Wrappers @ Mixers 
Packaging machines © Pulverizers 
Cartoning machines @ Grinders 
Fillers e ers 
Labelers @ Si mnt 

© Filter presses ® Cappe 

® Roller mills @ Tablet eaeabinns 


TELL US YOUR REQUIREMENTS 


Complete Details And Our Pan 
Low Bargain Prices A 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 














EMPLOYMENT 
OPPORTUNITIES 


> Displayed Rates—$46 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 
> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 average 
words as a line; box number 
count as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 





























ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 386: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





SELLING OPPORTUNITIES OFFERED 





Manufacturer of Heat Exchangers and Pres- | 
sure Vessels, located in New Jersey, wants | 
sales representatives in various parts of coun- | 
try. Representatives should have contacts in | 
oil refineries, power plants, chemical plants | 


or marine. RW- 8806, Chemical Engineering. 


Agents required for Laboratory Hydrocycione } 


Test Set (Chemical Engineering 11/56). RW- 
862: 2. Chemical Engi neering. 


_ EMPLOYMENT SERVICES 


Salaried Personnel $5,000-$30, 000. ‘This 
nalionwide service successful since 1927 
finds openings in your field. Sells your abil- 
ities; arranges contracts. Present position 
protected. Write for details—Jira Thayer 
Jennings, P. O. Box 674, Manchester, Ver- 
mont. 


Better Positions—-$6,000 to $50,000. Want 
a substantial salary increase, more opportu- 
nity or different location? This national 47 
year old service connects you with best 
openings. You pay us only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 


particulars. R. W. Bixby, Inc., 553 Brisbane | 


Bldg., Buffalo 3, N. Y 








ADDITIONAL 
EMPLOYMENT OPPORTUNITY 
ADVERTISEMENT 
on opposite page 











CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 











CE’s Searchlight spots the big bargains in used, resale 
and rental equipment. Check this issue’s listings—most com- 
plete in the field—for items you need now. 


> Coverage — National. Equip- vertically on a column; 3 col- 
ment and facilities—used, resale umns, 30 in. per page. Ads ac- 
and rental—for the process in- ceptable only in display style. 
dustries. For sale, wanted, for 

rent. > Closing date — November 3rd 


issue closes October 10th. Send 
> Rates—$21.75 per inch for all. : : : 
ads except on a contract basis; all ner. ads Vs Chemical Engi- 
contract rates on request. An ad- neering, Classified Adv. Division, 
vertising inch is measured Z in. P.O. Box 12, New York 36, N. Y. 


LIQUIDATION 


DONORA ZINC WORKS DONORA, PA. 


1—Traylor 10’ x 120’ Rotary Kiln, %” shell. 

2—Ruggles Cole 90” x 55’ Class Al4 Rotary Dryers, 7/16” shell. 

2—Herreshoff 20’ dia., 16 hearth, Furnaces. 

1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 

2—Swenson 66” dia. x 5‘ deep, steel, jacketed Vacuum Pans. 

1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 

1—10,000 gal. Horizontal Steel Pressure Tank, 200# pressure. 

10—Lead lined, agitated Tanks, 1000 to 6500 gallons. 
Troughing Belt Conveyors; Bucket Elevators; Bins, 50 to 500 tons; Ball Mills; 
Jaw Crushers; Roll Crushers: Air Compressors. 


SEND FOR CIRCULAR REPRESENTATIVE ON PREMISES 
FOR PROMPT ACTION CALL DONORA, PA. Tel: FRONTIER 9-9789 


STOCK ITEMS 


1—4000 gal. 347 S.S. jacketed Reactors, 150# internal. 

1—Blaw-Knox 500 gal. 304 S.S. clad, jacketed, agitated Reactor. 

1—Blaw-Knox 500 gal. 304 S.S. clad, jacketed, agitated Reactor. 

2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 

1—Vulcan Briquetting Press, 30” dia. x 1242” face, 304 S.S. rolls, 50 HP. 

1—3500 gal., 304 S.S. Jacketed, agitated Tank, 9° x 7’. 

1—Haveg 4000 closed Storage Tank. 

2--5000 gal. 304 S.S. Horizontal Tanks, 66” x 20’, Unused. 

1—9400 gal. 316 S.S. Horizontal Tank, 8%" dia. x 19’. 

4—Stainless Heat Exchangers, 1220, 1080, 786, 500 sq. ft. 

1—Sharples C20 Super-D-Hydrator, 316 S.S., vapor tight, XP Timers. 

2—Sharples PN14 & PY14 Super-D-Canters, 316 S.5S. 

4—Bird 18” x 28”, 24” x 38”, 32” x 50”, 316 S.S. continuous Centrifuges. 

3—American 42” x 120” Double Drum Dryers, 10 HP motors. 

3—Bird 40” suspended Centrifugals, 347 S. S. perforated basket. 

2—Buflovak, 250 & 20 sq. ft.. 304 S.S. forced circulation Evaporators. 

2—Feinc 5’ x 6’ stainless steel Rotary Vacuum Filters. 

2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 S.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, Vacuum Mixer, 
60 HP motor. 

1—Baker Perkins #15 VUMM, 100 gal. jacketed Mixer, 100 HP motor. 

1—Baker Perkins #15 JNM, 100 gal. jacketed Mixer, sigma blades. 

3—Stokes R, single punch Tablet Machines, Unused. 


PARTIAL LIST OF VALUES SEND FOR NEWS FLASH 


BRIL EQUIPMENT COMPANY 
2401 THIRD AVE., NEW YORK 51, N. Y. 
ves seis: 2- 5703. * Cable: Bristen, N. Y. 


TEXAS OFFICE—4101 San to St., Houston 4, Texas—Tel.: Jackson 6-1351 
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EQUIPMENT SEARCHLIGHT .. . 


BARGAIN BUYS 





RECENT ADDITIONS TO 
FMC’s FINE STOCK! 


SPARKLER Stainless Steel Filter 
14-2-4 complete. 

PITTSBURGH Lectrodryer Model BWC/500. 

Foster Wheeler Continuous Deodorizer. 

National Erie Jocketed Extruder; 6” x 66”; 
jktd; Strainer Head; Chrome Screw. 

Louisville Stainless Rotary Dryer indirect 
fired; 30” x 28’ complete. 

3 Sturtevant Rotary Blenders 7’ x 40’ 125 
cu. ft. holding 75 cu. ft. working. 

Colton No. 52 Single Punch Tablet Press. 


Model 











Louisville Rotary Kiln 41” x 15’; brick lined. 


Stainiess Lined Rotary Dryer, 50” x 20’ with Oil 


Burner, Combustion Chamber, etc. 
Struthers Wells Stainless Drum Dryer, 4’ x 5’. 
Bagley & Sewell Double Drum Dryer, 28” 


5’ x 26’ complete accessories. 
Stokes Rotary Jacketed Dryer, 18” x 8’. 


Stokes Impregnator Model 58-24 complete with 


Condenser, Receiver, and Microvac Pump. 
American Dbl. 
Fort Wayne Sterilizer No. 24A, 5’ x 10’4”. 


Filter Presses in Stainless, Aluminum, Cast tron 


and Wood from 7” to 42” complete. 
Rotary Cutters by Abbe, Bali & Jewell, 

Leominster, Sprout Waldron, all sizes. 
4 Stainless Mikro Pulverizers Model No. 

Mikros from Bantam size up to No. 
Fitzpatrick Stainless 

and P. 
Tumbling Batch Mixers; 

300 cu. ft. 


Day Hi Speed 3 Roli Mill; 14” x 30” 
cooled with 25 HP motor; late model. 


17 cu, ft., 75, 


3 A. 0. Smith Stainless Lined Pressure Tanks; 


10’ x 18 7”; 11,000 gal. like new condition. 


Biaw Knox Stainless 
76" x 7'6"; welded; jacketed; agitated. 


x 60”. 
Buflovak Dbi. Drum Dryer, 40” x 120° complete. 
Hersey Rotary Gas Fired Counter Current Dryer; 


Door Sterilizer; 30” x 48” x 84”. 


Whitin, 
2; other 
4. 

Comminutators; Models D 
160 and 


water 


Reactor or Resin Kettle, 


REBUILT 


ingood | OWIPMENT 


Steel Reaction Kettle; 1500 gal.; ASME; 72” x 
62”; jacketed; agitated; motorized. 

NEW Falcon Stainless Reactor; 125 gal. 
30”; jacketed; agitated; motorized. 

A. T. & M. Stainiess 60” Centrifugal Extractors; 
link suspended; center slung; vapor-tite. 

Tothurst 40° center slung, rubber covered Basket 
& Curb; Monel Plow; 2 speed motor. 

Sharples Stainiess Super-D-Canter; 10 HP. 

Sharples H2 Nozzlejector; 1000 GPH; XPL motor. 

Dorrece Rotary Vacuum Filter 6’ x 3’; nickel con- 
tacts. 

Feine S.S. Rotary Vacuum Filter; 5’ x 6 complete. 

Oliver S.S. Filter No. 50; 8 S.S. Leaves; 60 sq. ft. 

Cherry Burrell S.S. Homogenizer or Viscolizer, 
1500 gal. 25 HP Motor. 
. D. Anderson “RB” Expeller with Tempering 
device. 

Colton No. 5! Tablet Press Kux Model 60A Tab- 
let Press Stokes T; Colton 4/2 others. 

Largest Stock of Baker Perkins Heavy Duty 
Double Arm Mixers from Lab. size to 300 gal. 

Day Cincinnattus Stainless Steel = gal. jack- 
eted Double Arm Mixer; XPL m 

Lancaster Mix Muller Mixer bears 
size 455"; capacity 54. cu. ft. 

Simpson Mix Muller No. 2; 6’ Pan; 25 HP Motor. 

Sigeus Intensive Mixer Model O Style M; 36” 


30" x 


EAG; Bowl 


Porcelain and Bubhrstone Lined cag E Mills; 
30” x 42”; 37” x 48”; @& x 6; 8 


— Jacketed Ball Mills; 54” x yal Model 


Sifters and Screens by Day RoBall; Orville Simp- 
son Rotex, Gyro Whip; Patterson, Robinson. 





BRAND NEW 
FALCON MIXERS 


In Stock for Immediate Shipment 
Stainless or Mild Steel 
Approved Sanitary; Smooth Interiors 
vaner Ribbon Mechanism Quickly 

ble for Cl . g 
Mixes Heavier Load with Less Power 
State Your Size — WE HAVE IT 














FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 


Phone: Sterling 8-4672 


Cable: EFFEMCY 





IN STOCK 


AUTOCLAVES—BLENDERS—COLUMNS 
CONDENSERS—CENTRIFUGALS 
DRYERS—EVAPORATORS—FILTERS 
HOPPERS—MILLS—MIXERS 
PRESSES—REACTORS—TANKS 
SEND FOR LIST #658 


See Our “Searchlight” Ads 
September 22 Issue 
October 20 Issue 


TENA conronarion 
1413-21 N. SIXTH STREET 


PHILADELPHIA 22, PA. 
Phone: POplar 3-3505 








EQUIPMENT FOR SALE 


Dock boards, magnesium— 
one 36” wide, 16’ long 


Coloreye, Model 
strument Development Lab., 
Stokes ‘tube ape machine Model #D97- 80A 
Kent 3-roll lab mill, 34 hp, 4x8 roller, #54026 
Lab bakin oven, Lanly 40, , max 
temp F, 32’x52’'x62” 
Lab alkyd resin unit—36 gal capacity, stain- 
less steel pth aa 38” 
Storage tanks, steel, 
3 only 12' la’ Capacity 11,900 gals 
1 only 12’x16’ Capacity 12, ‘400 gals 
2 only 61/2'x32’ Capacity 8, 023 
1 only 6’x16’ Capacity a 315 
4 only 7'x25’ Capacity 7 
Varnish kettle, stainless steel with cover— 
375 gal capacity 
Motors ranging from v6 jhe to 20 hp 
Pumps, both TY" and 2 
Platform scale, Fairbanks Morse, P-2 Model 
(still crated) 


Will accept any reasonable offer. 


GENERAL PAINT CORPORATION 


2627 Army Street, San Francisco, California 
Phone: Mission 8-1904 

















FROM STOCK- HeP- MONEY SAVERS 


Komarek-Greaves Briquette Presses 
27” x 23” and 20” x 9” 

7’ x 120’ Rotary Kilns 

8’ x 125’ Rotary Kiln 

604—24 Stainless Roto-Louvre Dryer 

705—24 & 502—16 Roto-Louvre Dryers. 

6’ x 50’, 6’ x 30’, 6’ x 25’ Rotary Steam 
Tube Dryers 

5’ x 40’ Rotary Kiln %“ Shell 

Jeffrey Hammermills 36” x 24”, 
24” x 18", 20” x 12”, 15” x 8” 

25‘ to 90’ Centers Bucket Elevators 

750 gal. jktd. Steel Reactor 300 PSI 


HEAT & POWER CO., INC. 





eUMN +b ZOT OZma 


30” Fletcher Stainless Susp. Cent. m.d. 
40” Fletcher Steel Susp. Cent. m.d. 
50 gal. jktd. Stainless Reactor 50 PSI 
5’3” x 6’ Rubber Oliver Precoat Filter 
6’ x 8 Eimco Steel Rot. Vac. Filter 
Sweetiand #10 Filter 36 SS Leaves 
4’ Stainless ind. 14 leaf Filter 
#3036 Raymond 3 roll Hi-Side Mill 
#6669 Raymond 6 roll Hi-Side Mill 
#5057 Raymond 5 roll Hi-Side Mills 
#11 Rotex Screens 20” x 48” 

5750 gol. all Stainless Tank 

500 gal. Stainless Tanks 


CHEMICAL EQUIP’T DIV. 
60 East 42nd St., New York 17 N. Y. 
Telephone: MUrray Hill 7-5280 





COMPRESSORS 


World’s eur — 
3000 PS V4A3 

1500 PS oxs 3 Norwalk TOS3T 
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AMERICAN AS COMPRESSOR CORP. 
North Bergen, N. J. Union 
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‘ CASH 


FOR YOUR IDLE MACHINERY! 


For top prices, quick action, contact us. 
Liquidations; appraisals our specialty. 


Wire us your list today, or phone GA 1-1380 
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SAVE ON GOOD USED MAGIERY 
Centrifugals: 12’, 30°, 40” & 
Centrifuges: Sharples #5 & Pr Stainless. 
Dryers:. Albright Nell 4’x9° Atmos. Drum 
Buffalo Vac Drum Dryer 24’x20”. 
Vac. Shelf Dryers & Rotary Dryers. 
> — type 49 Stainless covered 
ea 
#2 Sweetland 12 Stainless covered 
leaves. 
Filter Presses: 6° to 36 Iron & Wood. 
ge &.S. Jacketed, 80, 60 & 50 gals. 
a“ 350 gal. cast iron Jack. Vacuum. 
DeVine . Saeres. Units 30” & 36” dia. 
Steel, Alum. & Copper 5 to 2,000 gals. 
: Raymond #00 Pulverizer 30 H.P. 
Also #0000 
Mikro Pulverizers +4, 2, 1, & Bantam 
Hammer Mills & Pulverizers 3 to 50 HP 
Ball & Jewell ~ % Cutters i% to 50 HP 
Pebble, Jar & Ball Mills, Lab. to 6’ x 8’. 
Set 3 Roll 9” x 32”, 12” x 30° & 16” 


40". 

Sehenaien 4 Roll W.C. 12” x 36” Steel 

Colloid Mills Stainless Steel 5 & 12 HP. 
Mixers: Baker Perkins Jack. 100 gals. 

Day Imperial 75 & 10 gals. Jack. 

Day Pony Mixers Ry = Ba 40 gals. 

Day Jumbo 700 riz. mixer. 

Blystone 3000+ oly mahal mixer. 

Dry Spiral Mixers 50 to 3000+ 

Lancaster 6’ dia. vert. mixer 25 HP. 
Pumps: —%~ etc. Vac. 10 to 500 CFM. 

Gould 75 HP Centrifugal 250 PSI. 
Sifters: Ra Conti 20” x 48” Gyro, 3 open- 

ings and others. 

Tablet — ‘Single & Rotary Types 


y,’ ° 
eh Rubber Machy. Hydr. Presses. 
Partial listings. Write for Bulletins. 
STEIN EQUIPT. CO. 
107 8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 











OCTOBER SPECIALS 


Day 40 gal. Pony Mixer with AC motor 
PB 100 gal. Sigma arms Jkt’d. Mixer 
Patterson % gal. 8/S Jkt’d Lab. Mixer 2 H.P. 
Nash Hytor Vac. Pump #6, with H.P. motor 
Gruendier “‘BB’’ Hammermill, Whirlbeater 
Gen. American 42°x120” Twin Drum Dryer 
WE BUY 
COMPLETE PLANTS OR SINGLE UNITS 
WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE Inc. 


111 33rd Street Brooklyn 32, N. Y. 
SO 8-4451—4452—8782 











4—220 eu. ft. (7,500 lbs.) each Sprout- 
Waldron Heavy Duty Double Ribbon 
BLENDERS, 25 H.P. XP. Drives. 

1—600 Gal. 8.8. T304, Vertical Paste MIX- 
ING KETTLE, 15# Jkt., 20 H.P. XP 
Varidrive Heavy Duty S. 8. Agitator. 

1—275 Got. 8.8, T304, Vertical Paste MIX- 
ING K ETTLE, 25% ASME Jkt., 10 H.P. 
XP Varidrive Heavy Duty Double Act- 
ing Agitator. 
a3 ox, 120”; 42” x 90”; 32” x 100”; 32” 

By HE. Double Drum Dryers. 


"x 13 plate Bubble Cap Column, Series 
400 8.8. 


BEST EQUIPMENT COMPANY 
1737 Howard Street Chicago 26, Illinois 
AMbassador 2-1452 








BUY ON TERMS! 
OLIVER PRE-COAT FILTER 


8 x 10 Rotary continuous Vacuum Filter, all 
steel construction. Complete with Vacuum Pump, 
Excellent condition. 

New Price. . $28,000.00 

Our Price. .$12,500.00 


Wire or phone collect—GA 1-1380 
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. EQUIPMENT SEARCHLIGHT 


$4,000,000 LIQUIDATION 


TITANIUM DIOXIDE PLANT 
Broening Highway — Baltimore, Md. 


MAIN ITEMS 


CENTRIFUGES: 1—Bird 32”x50” solid bowl continuous, 316 S.S.; 
4—Sharples C20 Super-D-Hydrators, 316 S.S.; 2—Sharples PN14 
He SP -Canters, 316 S.S.; 1—AT&M 30” suspended perforated basket, 


FILTERS: 1—Eimco 10’x12’ rubber covered Rotary Vacuum; 2—Oliver 
8’x8’ Precoat rubber covered Rotary Vacuum; 1—Oliver 3’x4’ lead 
Rotary Vacuum; 4—Sperry 36” rubber covered Piate & Frame, 30 
ci :mbers; 4—Sperry 36” PVC sprayed, 30 chambers; 4—Sperry 42” 
aluminum, 86 chambers. 


EVAPORATORS and CRYSTALLIZERS: 2—Swenson 350 sq. ft. lead 
Evaporators, everdur tubes; 4—Struthers-Wells 9 dia. x 22’ high 
rubber lined Vacuum Crystallizers; 1—Struthers-Wells 8’ dia.x26’ high 
rubber lined Vacuum Crystallizers. 


PULVERIZERS and MILLS: 4—Raymond 5 roll high side Mills #5057, 
Double Whizzer Separator; 1—Williams 4 roll high side “Standard” 
Mill, Whizzer Separator; 5—Mikro Pulverizers, 4TH, 3TH, 2TH, motor 
driven; 2—Abbe 5’x16’ brick lined Mills; 1—Complete Micronizing 
installation including Pulverizers, Hoppers, Conveyors, ete. 


ROTARY KILNS: 1—Traylor 11’x155’; 1—Vulcan 8’x125’; 2—Vulcan 
8’x50’; 2—Vulcan 6’x60’. 


ROTARY DRYERS: 1—Traylor 5’x50’; 1—5’x24’; 1—4’x25’; 1—4’x20’; 
1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, S.S. belt. 


RUBBER LINED TANKS: 1—15’x20’; 1—14’x30’ Scrubber Tank; 
2—14’x10’ agitated; 2—12’x12’ agitated; 4—-10’x10’ agitated; 1—10’x8’ 
agitated; 1—10’x18’; 2—9’x9’; 1—9’x10’ agitated; 1—8’x40’ Scrubber 
Tank; 1—8’x24’ Scrubber Tank; 1—8’x8’ agitated; 1—6’x8’ agitated; 
2—5’x6’ agitated; 1—4’x6’ agitated. 


LEAD LINED TANKS: 1—15’x20’; 1—15’x12’; 2—12’x14’ agitated; 
1—12’x12’; 2—10’x8’; 1—8’x12’; 1—8’x10’ agitated;; 2—8’x7’ agitated. 


STEEL TANKS: 1—12’x15’; 1—10’x12’ agitated; 2—10’x10’; 1—8’x30’ 
pressure; 4—8’x30’; 1—8’x14’; 6—8’x10’ agitated; 1—8’x8’; 1—8’x6’ 
agitated; 1—5’x12’. 


COMPRESSORS: 1—Worthington 1000 cfm, 30 psi; 1—Sullivan 1000 
cfm, 30 psi; 1—Ingersoll Rand 500 cfm, 30 psi; 1—Ingersoll Rand 300 
efm, 180 psi. 


VACUUM PUMPS: 1—Ingersoll Rand 500 cfm; 2—Worthington 500 
cfm; 1—Joy 500 cfm; 1—Ingersoll Rand 300 cfm. 


MISCELLANEOUS: Steel Buildings; 2—Shepard Niles 20 ton Over- 
head Cranes; 4—Cottrell lead lined Precipitators; 2—Permutit Water 
Softeners; 5—Dorr Thickeners 70’, 50’, 40’, 16’ and 14’ dia.; 2—Sweco 
4’ dia. Stainless Separators; 1—Bemis 50# Bag Packer with sewing 
machine conveyor and flattener; 38—16” Belt ge” oe 
Elevators 65 to 125 ft. high; Redler Conveyors 5” and 1 Screw 
Conveyors 6” and 9”; 150—LaBour, Durco, Worthite, Duriron andl Stain- 
less Steel Centrifugal Pumps, 2” to 6”, with motors. 


Circular Being Prepared 
Representative On Premises For Inspection 


BRILL EQUIPMENT COMPANY 
2401 THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 


Partial List of Values 
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LIQUIDATION 


Two complete briquetting plants 
St. Nicholas, Pa., and Locust Summit, Pa. 


4—Ruggles-Coles Class #XA-18 dou- 
ble shell indirect-direct heat rotary 
dryers, 104” x 70° x %” welded 
steel outer shell. Crushers. 


4—Komarek-Greaves briquetting 2—Pa. Crusher #C-3-30 hammermills, 
presses, 75 HP, 25 tons per hour. 60 HP. 


4—Komarek-Greaves vertical Fluxers  20—Welded Steel bins, cone bottom, 
(paddle mixers), triple shaft. 150 from 15,000 gallon to 90,000 gallon 
HP. sizes. 

4—K-G Horiz. Fluxers 41” dia., 50 HP. 4—Keeler Boilers 200 HP, 160 PSI. 

4—K-G Pug Mills, 30" dia. x 14'4” 8—16", 18” & 24” trough-belt convey- 
long. ors, 100’, 250’, 500’ long. 

Oty Sueene © 48.288: 6—36’ & 48” apron feedors, 8’ long. 

2—42" wide travelling-screen cooling 8—Bucket elevators, 62’ and 90’ c-c. 


conveyors, total of 950". 
2—8’6" dia. x 70° long rotary hot air 6—500 KVA Transformers. 
dryers. 300—Motors and controls, 1 to 150 HP. 


ALSO—Chain hoists, steel pipe, valves, hoppers, blowers, misc. equipment, etc. 


BUILDINGS—{2) All steel Buildings 50° wide x 198’ long, 60° high under roof 
trusses, clear span. 


REAL ESTATE—7.8 Acres at Locust Summit, Pa. 6.0 Acres ait St. Nicholas, Pa. 


Served by Reading RR—With Private Tracks 
Send for Detailed Circular 


PERRY EQUIPMENT Corp. | HEAT & POWER CO, Inc. 


1413-21 N, SIXTH STREET 60 E. 42nd STREET 
PHILADELPHIA 22, PA. NEW YORK 17, N. Y. 
Phone: POplar 3-3505 Phone: MUrray Hill 7-5280 


4—36” x 24", 24" x 18” Jeffery ham- 
mermills, 50 HP, 25 HP. 
6—Robinson Size #13 Sawtooth 








LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12”, 17”, 20” and 26”. 
Clarifiers: De Laval and Sharples, st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop, 
Sparkler, Industrial, Sweetland. 
Kettles: St. steel, with and without ag. 
Dopp 150 oo dbl. act. agitator. 
Labelers: orld Bee-Line automatic la- 


beler. 
Mills: Mikro Bantam, 2TH and 24”. 
Fitz Comminuting model D, st. st. 


h speed. 
: Dbl. and Sgl. arm tome blade. 

Dry Powder, various sizes. 

Hockmeyer 60 gal. change can. 
Mix-Muller Simpson Lab., Porto, +00. 
Percolator: Piaudler 54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Pumps: LaBour st. st. 2/2” 15 hp. TE. 
Tanks: 800 yy st. st. side agitated. 
Vacuum Pan: 42” Harris st. steel. 











BUY ON TERMS! 


SPECIALS FROM OUR STOCK OF OVER 10,000 


1—WMill, Sturtevant Model 1% Ring 1—Centrifuge, A T & M 42” perf susp 


Roll bas ; 
1—wMill, 6’ x 6’ Pebble, with 25 HP mtr 


2—£xpellors, Anderson Super Duo 2—Mills, Day 16” x 40” 3 roll [Hi- ‘ 
w/Cook 2 ee 1—Reactor, Braun 850 gal nickel lined 
1—Dryer, 8’ x 50’ Rotary, 1/2” shell 2—Mixers, J. H. Day 40 gal Pony, 30 HP 
1—Filter, Shriver 12” S.S. 7 plts&frms 2-Kettles, New Groen 60 gal S.S. Mod. 
3—Disintegrators, Rietz RDH-18, 316 D.A. 
ss 4—Pumps, Moyno 4” stainless, Style C 
For any item you need, wire or phone collect GA 1-1380 








e FOR SALE e 
REBUILT RAILROAD CARS FOR INTERPLANT USE 
GONDOLAS © BOX ® FLAT 
RECONDITIONED TANKS 


ERMAN-HOWELL DIVISION 
LURIA STCEL & TRADING CORP. 
332 South Michigan Ave., Chicago 4, !HMinois WEbster 9-0500 





SCREENS 
Round Gyratory Riddles 
X 6” Single deck Ajax Loveyor 
X 81” Triple deck Rotex 
X 84” — deck Rotex & Ro- 
X 5, & X 10’ Single deck 
Tyler Hummer 
3’ X 10’ Double deck Tyler Hummer 
42” X 10’ Double deck Cedar Rapids 
60” X 10 oe deck  Deister 


60” X 12’ Double deck Robbins “Elip- 
ALL Fn me GUARANTEED 
IN OUR STOCK 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 








BBB PLLA A 


www 


MACHINECRAFT 


Stokes p ppes, AY Ls 4 Ree. bee B 
Baker Perkins 


Sweetland. £2 all ‘Stainless. 
stainless Steel Ball Mill. 


350 sq. ft. 
1—-Aluminum evaporator,” “Caiandria type, never 
used, 1300 area. 











Continuous stripping column 2 x 13 steel. 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. 














Poor Aladdin .. . 


The best service at Aladdin's command was rubbing a lamp and WISHING 
for what he wanted. YOU have “Searchlight” to help you find what you want! 


CAN “SEARCHLIGHT” SERVE YOU? 














ry «TESTED & 
STRUCTURAL 


Warehouse Stocks 1/8” thru 48” 
Valves, Fittings, and Couplings 


L.B. FOSTER «. 


PITTSBURGH 30 - ATLANTA 8 + NEW YORK 


CHICAGO 4 * HOUSTON » i ANGELE 
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. EQUIPMENT SEARCHLIGHT 





Be Happy —Be Wise 


get that EXTRA value 


choose 


CHEMICAL 
PROCESSING 
EQUIPMENT 











1—Stokes SS rotary vacuum dryer 3’ x 15’ 
1—Stokes SS rotary vacuum dryer 2’ x 6’ 


4—Vulcan type 316 SS bubble cap column, 3’ dia x 18’ with 


11 trays 
1—Foster Wheeler Dowtherm vaporizer, 6,000,000 BTU’S 

















CENTRIFUGES: 


1—32” suspended type centrifuge with imperforate basket 

3—Tolhurst center slung centrifuges, 40” and 48” with rubber covered 
perforated basket 

1—Baker Perkins type 316 SS Ter Meer Centrifuge, Mode! HS-24” 

1—Sharples *16P pressurite SS super centrifuge 


DRYERS: 
4—Link Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 
604-20 


1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
1—Stokes double drum dryer, 5S’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 
1—Louisville SS rotary kiln, 30° x 28’, complete 


FILTERS: 


1—Oliver horizontal filter, 6’6’ 

1—Feinc SS rotary string filter, 3’ x 3’ (NEW) 

1—Oliver horizontal 3’ pilot plant filter (NEW) 

1—Sweetland *7 filter with 20 steel leaves 

10—Sweetland filters, +12, with 72 SS leaves 

i—Sweetland +3 SS filter 

1—Niagara SS filter Model 510-28 

i—Shriver SS 18” x 18” plate and frame filter press, 8 chambers 


AUTOCLAVES, KETTLES & TANKS: 


1—Glascote glass lined jacketed kettle, 500 gal. 

1—Lee SS jacketed kettle, 125 gals, 90* W. P. 

1—Theo. Walters 500 SS jacketed reactor 

1—Nickel jacketed 1000 gal. kettle 

1—Patterson steel jacketed 3000 gal. kettle with agitator 


MIXERS: 


3—Robinson type 316 SS sigma type jacketed heavy duty mixers, 300 
gal. 60 HP. 

3—Howes 40 cu. ft. rubber covered ribbon blenders 

1—Leader SS jacketed 51 cu. ft. ribbon blender 


R. 


THE GELB GIRL—OCTOBER 1958 


MISCELLANEOUS: 

2—Heat Transfer Products steel bubble cap column, 36” and 42” with 

5 and 10 trays 

1—Acme steel bubble cap column 42” dia. with 10 trays 
1—Downington Iron steel bubble cap column, 24” dia. with 14 trays 
1—Type 316 SS stripping column 8” x 20’ 

7—Patterson Kelley, Carpenter 20 SS heat exchangers, 500 sq. ft. each 
2—Patterson Kelley, steel heat exchangers, 1000 sq. ft. each 
2—Badger type 316 SS heat exchangers, 400 and 480 sq. it. 
2—Belle & G tt heat hangers, steel, 73 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 

1—Patterson Kelley steel heat exchanger, 427 sq. it. 

50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 

4—Type 317 SS heat exchangers, 892 sq. ft. each 200 PSI 
30—Struthers Wells SS heat exchangers 650 sq. ft. each 

1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
2—Stokes tablet presses, Model T 

1—Bolling 8” x 16” 3 roll laboratory calender 

1—Swenson type 316 SS vacuum crystallizer, 36" x 12’ 

1—Swenson type 316 SS vacuum crystallizer, 2°6” x 12’ 











1—Badger type 316 SS bubble cap column 36” dia. with 
8 trays 


1—Badger type 316 SS bubble cap column 42” dia. with 
11 trays 


1—Acme type 316 SS jacketed kettle, 2000 gal. 
1—Pfaudler glass lined jacketed kettle, Series P. 20 gal. 

















Estahklisked 1856 —— 


R. GELB & SONS tn. 


CHEMICAL, RUBBER, O/L, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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UNION, N.J. 


* MU rdock 6- 4900 | 





Successfully operating for over a year in the revolutionary new 
Unit 6 of the Philo Plant of Ohio Power Co., this Croll Reynolds 
ClaRite feedwater filter using SOLKA-FLOC filter aid has fully 
borne out its extensive pilot test predictions. 


In feedwater purification— 
iron oxide cut from 200 to 1 ppb 


with SOLKA-FLOC Filter Aid 


The problem: Purifying feedwater 
condensate in the first commercial 
super-critical pressure steam generat- 
ing plant. 

The solution: Pre-filtration of the 
demineralizer influent to prevent 
rapid fouling caused by minimum 
amounts of suspended iron oxide. Ex- 
tensive pilot tests proved that a filter 
station using SOLKA-FLOoc, followed 
by a cation resin bed, cut feedwater 
iron oxide from up to 200 parts to one 
part per billion. 

Whether your field is water purifi- 
cation, or whether it is heavy chemi- 
cals, food processing, pharmaceuticals, 
chromatography, beverages, textiles, 
plastics, stream pollution, or a long 


list of others, you can benefit from 
this versatile filter aid. 

SOLKA-FLOC is economical, highly 
purified, finely divided cellulose. Be- 
sides improving filtration rates, it 
keeps screens cleaner, saves downtime, 
gives you more economical volume of 
clarified filtrate with minimum reten- 
tion of filtrate in the cake. 

Added advantages: It makes a stable 
pre-coat, does not bleed, prevents loss 
of cake from pressure drops, does not 
abrade pumps and valves. And SOLKA- 
FLoc adsorbs many metals such as 
iron, copper, other impurities. 

Write us about your specific filtra- 
tion problems. Address Bee DFID, 
our Boston office. 


BROWN [ig COMPANY 


General Sales Offices: 150 Causeway Street, Boston 14, Mass. Mil/s; Berlin and Gorham, N.H. 
Sold in Canada by Brown Forest Products, Ltd., Montreal, Que. (ALPHA-FLOC) 
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Month after month you'll 
find industry’s most progres- 
sive firms among our ad 
pages. 

Use this index to keep in 
touch with what they’re offer- 
ing that'll help you in your 
job. 


Adams Co., R. P. 

Air Preheater Co 

Allied Chemical 
National Aniline D 


Allie-Chaimers Mfg. C 

General Machinery Div. 53, 55, td 
Alloy Steel Products Corp 
Aluminum Co. of America 

Building Div. 


American Felt Co 
— hag meg Co. 


Pee om  neinses Inc 
Baker-Perkins 


Bethlehem a Neg 

Bird Machine C 

Bishop & Co. Platinum Works, J. 173 

Black. Sivalls > Bryson, Inc. 
Controls 1 

Bowser, 

edeert g SAS Oe ees fa eae 100 

Pee G8. Shek oe eee OSes fe 


peel mage, A on | a ema 
Carrier Conveyor Co. ........... 103 

Chicago Bridge & Iron Corp 73 
hiksan Co. 1 


Cc. 
Clarage Tal a a 
Clayton Mfg. Co. .............. 184 
Cleaver Brooks Co. 
Boiler Div. 
Colorado Fuel & Iron Corp. 
Claymont Steel Products 
Commercial Filters Corp 





Advertising Sales 
pein 


Boyd 
;, Hvbbard 2-7160 
Pm ud S14; a3 D. 


Bene ye Jr. 
520 N. Michigan ye " k 4-5800 


ey is Fo ae cect Bal 
rior 1. 

Dallas 1 ss ores hye Robert T. Wood 

Vv hn Bidg., 171 ommerce, 
Wi Riverside 7-5117 
Denver 2 John Patten 
1740 Broadway ives 5-2981 
Detroi Chas Crowe, Jr. 
Woodward 2-1793 
Michael R. Zeynel 

Af Withvaien 


Pie ogee seb gins 6 oe E. E. Schirmer 


tebe B. Uphoff 

ixth St untley 6-9351 

York 36—R. G. Frederick, o L. Gregory, 
er R. E 


Phitedelphic. 3 
6 Penn Center Plaza 


3615 Oliver St. 
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Cooper Alloy Corp. 
Corps of Engineers, U. S. Army. 203 
Crescent Insulated Wire & 

CRA iro a wok wed wun tw 213 
Crouse-Hinds Co. 44 
Darling Valve & Mfg. Co. 

Davis Engineering Corp. 
Day Co., J. H. 

Day Company, The 
Dean Products, Inc. 

Dean Thermo-Panel Coil Div. 207 
DeLaval Separator Co. ........ 6-7 
Denver te Ea Co 

ohn L 


P. 
ea a a de Nemours & Co., Inc. 
I. Elastomers Div. ........ *S 


um 
Duriron Company, Inc., The 
Dustex Corp. 
Eagle-Picher Company 
Eastern Industries, Inc. 
Eaton-Dikeman Co. 
Elliott Co. 
Engelhard Industries, Inc. 
Enjay Company, Inc. ........... 
Fairbanks-Morse & 

CO. kccludna candace 3rd Cover, 76 
Falls Industries, Inc. 172 
Federated Metais Div., American 

Smelting & Refining RR aa 205 
Filtration Engineers Div., Amer- 

ican Machine & Metals Corp. 
Fletcher Works, Inc. 

Flexonics Corp. 

Gardner-Denver Co. 

Garlock Packing Co. .......... 14-15 
General American Transporta- 

tion Corp., Louisville Div 
Glascote Products, Inc. ....... 20-21 
Goodrich ~~ Products 
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International Nickel Co. 
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Transformer & Rectifier Div.. 108 
Jerguson Gage & Valve Co 205 
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Works 185, 
Manning, Maxwell & Moore Inc. 
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Users report 10 to 15% INCREASE 
in their GRINDING MILL CAPACITY 


In a recent survey of Hardinge 
“Electric Ear” users, many of them 
reported 10% to 15% increased 
grinding mill capacity after install- 
ing an “Electric Ear.” This unit 
controls the mill feed, based upon 
grinding sound level, to produce 
optimum grinding conditions. 


Here are a few typical statements 
from satisfied customers: 

“This unit is doing a remarkable job. 
It reduces steel and liner consumption. 
We estimate a savings, with our two 
units, of $6000 per year on grinding balls 
and liners. Capacity gained 10%.” 


“Approximately 25% gain in capacity.” 


“Helps prevent plug-ups.” 


“Maintains uniform mill load. Esti- 
mated gain in capacity 10%.” 


“We feel this unit is essential to our 
operation from a proper quality control 
standpoint. We would not be able to 
keep up our present rate of accelerated 
production and quality without it.” 


“‘Electric Ear’ is helpful when inex- 
perienced grinders are learning to oper- 
ate the mills.” 


“Eliminates human element in mill 
” 
feed level. 


“Saving per year—$10,000.00.” 


“Principal reason for ‘Electric Ear’ use 
is that it aids the operator, and the mill 
can be operated from a remote panel.” 


Write for Hardinge Catalog No. 
42-A-11. 


EHARDINGE 


COMPANY, 
YORK, PENNSYLVANIA - 


240 ARCH ST. - 


INCORPORATED 


Main Office and Works 


New York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
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FOR MORE 
EFFICIENT 
BLENDING 
ELIMINATE 
COSTLY 
OIL-IN-MIX 


CONTAMINATION 


PORTABLE MIXERS 
High Speed and 
Medium Speed 

Y% to % HP 


NETTCO 
Drip-Proof 
Portable Agitators of 


Prevent Contamination and Product Loss, Eliminate Downtime. 


Contamination by oil, especially when batch blending foods and phar- 
maceuticals, cuts into your profits through product loss and costly equip- 
ment downtime for cleaning. Nettco DRIP-PROOF CONSTRUCTION 
prevents oil-in-mix contamination . .. assures efficient profitable blending. 


Check these other NETTCO Portable features for, open tank, or 
closed tank installations: 

* Open, totally enclosed, or explosion-proof motor constructions. 

¢ Universal bracket clamp for “any-angle” shaft positioning. 


* Converts easily . . . portable to flange mounts .. . high (1800 RPM) 
to medium (420 RPM) speeds. 


* Standard NEMA Vertical C Flange motor (standard speeds, % to 
% HP). 

* Oversized bearings reduce maintenance. 

* Exclusive split coupling permits quick shaft interchange. 

® High efficiency drive. 

For pilot plant, continuous, or batch process operations, let Nettco 

specialists engineer the “process-rated” agitator best suited to your needs. 


Request Bulletin 581. Write New England Tank & Tower Co., 
87 Tileston Street, Everett 49, Massachusetts. 


ETTCO 


ENGINEERED AGITATION 


FREE sutetin se1 
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How a Paracoil 
oe “clean shave gives you 
ai better heat transfer 


de-alkalize 
clarify Back and forth go the baffles ... like blades ... along 
organic matter the tube surfaces .. shaving away accumulations of fouling 
turbidity materials .. cleaning the heat exchanger . . . and giving 
process plants continuous, increased and better heat 
color 
transfer. 
This is the unique and principal feature of the Paracoil Self- 
Cleaning Heat Exchanger. Engineered with movable baffles, 
operated manually or by timed and automatic motor drive, 
stationary tubes are scraped and “shaved” free of fouling 
materials which are then carried away in the liquid. 
The Paracoil Self-Cleaning Heat Exchanger eliminates the 
need to stop processing for cleaning purposes. 
If you have a fouled heat exchanger problem, we may have 
the answer. 





U.S. AIR FORCE PHOTO 


HIGH-FLOW, UP-FLOW 


CLARIFIER 


The Clarifier shown above is part of an 
ILLCO-WAY ionXchange installation, 
at a metal-finishing plant, which is used 
for waste disposal and water recovery. 
Similar Clarifiers are widely employed to 
clear up surface waters used by various 
industries — removing organic matter, 
hardness, alkalinity, turbidity, color, and 
iron, as required by specific conditions. 


USED AS PRE-TREATMENT 


In many instances it is more economical 
to use a Clarifier in the initial part of a 
system, Certain water supplies contain 
organic matter or turbidity which can be 
removed most efficiently by flocculation, 
or contain carbonate hardness or alkalin- 
ity which can be largely reduced by pre- 
cipitation — in whic. situations, a Clari- 
fier is indicated as best. Let us analyze the 
water you propose to use, and advise you. 


Davis Makes it — Better! 


Below: Paracoil Vegetable Oil Chiller for converting a batch process 
to continuous cycle operation. Constructed of stainless steel and 
with an automatically timed, self-operating, self cleaning baffle 
assembly. The unit is presently improving product quality and rate 
of production in a vegetable oil processing plant. 


Write for Bulletin 1000 





ILLINOIS WATER 
TREATMENT CO. 
840 Cedar St. 


Rockford, tl. DAVIS ENGINEERING CORPORATION 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Lid., London, Can. 30 Rockefeller Plaza, Mew York 20, New York © Circle 6-5650 
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Photo courtesy Jones & Laughiin Steel Corporation, Pittsburgh, Penna. 


Good riddance to bad rubbish 
—through hose 


B. F. Goodrich improvements in rubber brought extra savings 


Problem: At this power plant they 
have to get rid of huge loads of a waste 
material, called fly ash, every day. It’s 
collected from furnaces, washed, then 
piped down the side of that building 
and away to a disposal pit so as not to 
polute the air or a near-by river. Fine, 
except that this mixture of gritty fly 
ash, corrosive acid water, sharp slivers 
of metal was eating holes through the 
metal pipe in only six months. Each 
pipe replacement cost $700 plus about 
100 hours of workers’ time. 


What was done: Company engineers, 





5 


< 


working with a B.F.Goodrich distrib- 
utor, decided to replace the pipe with 
rubber hose specially developed by 
B.F.Goodrich to handle rough mate- 
rials. The lining of this hose is made 
with the toughest, wear-resisting rubber 
known. The hose is so rugged that it’s 
even used in some places to handle 
broken glass, chunks of coal, granite 
chips. 
Savings: The B.F.Goodrich hose had 
een on the job 8 years when the pic- 
ture was taken. It gulps thousands of 
gallons of acid water and grit every day, 


but shows no sign of wear, looks good 
for many years more. 

By lasting 7% years longer than 

pipe, plant engineers figure that the 
B.F.Goodrich hose has already saved 
$6400 in replacement costs and $4800 
worth of maintenance time. 
Where to buy: Your B.F.Goodrich 
distributor has exact specifications for 
the B.F.Goodrich hose described here. 
And, as a factory-trained specialist in 
rubber products, he can answer your 
questions about a// the rubber prod- 
ucts B. F.Goodrich makes for industry. 
B.EGoodrich Industrial Products Company, 
Dept. M-451, Akron 18, Ohio. 
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Fairbanks-Morse Positive Displacement 
Axial-Flow Rotary Compressor 


Combines the best features of reciprocating and centrifugal compressors 
Consider the advantages of the all-new Fairbanks-Morse two-impeller, 
helical-lobe type, axial-flow rotary compressor: 
1 Delivers oil-free air or gas with low ratios of unit weight and space to 
capacity. 
2 Exhibits high efficiencies and positive-displacement stability of flow at 
varying compression ratios and speeds. 

Result: Ideal performance from a relatively small compressor that is 
mechanically simple, flexible in application, adaptable to any power source; 
a compressor that provides stable performance, smooth operation, and 
variable-capacity control. 

This all-new F-M Compressor is available in 5 standard case and impeller Aah Ril dies ticaatadl act 
sizes, single-stage and multi-stage units—for pressure, vacuum or booster letin ACO 108 . foe ‘ wes 
service. Capacities range from 800 to 13,000 cfm.—also higher or lower if : ; ‘ 2 hi 
desired, on custom-designed basis. Contact your Fairbanks-Morse branch “a a0 ai cs ay a. 
for further information, or write directly to Fairbanks, Morse & Co., ee eee eee Spee 
600 So. Michigan Ave., Chicago 5, Illinois. 


@) FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 
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Will you reap the long-term payoff 


of good mixer shaft sealing ? 


If you want to minimize your mechanical fluid mixing 
costs, take a hard look at mixer shaft sealing. 

This is the area where profits can leak away un- 
noticed. The right shaft seal makes all the difference 
between an efficient mixing operation and a ruinously 
expensive one. 

When you're aiming for low-cost shaft sealing, don’t 
be fooled by low first cost. Instead, look for solid long- 
range savings you can make in terms of smooth opera- 


tion, rapid maintenance, minimum downtime. 

Here are some mechanical reasons why you get these 
savings with LIGHTNIN Mixers. Every one of the fea- 
tures illustrated below is a LIGHTNIN “‘first.”” Many are 
yours only with LIGHTNINs. And only LIGHTNINs give 
you a// of them! 

For lowest-cost fluid mixing, see your LIGHTNIN 
Mixer representative soon. Look him up in Chemical 
Engineering Catalog. Or write us direct. 


How you cut mixing cost with the Lightnin 


1. SAVE COST of a special-alloy * 


mounting flange with all-welded 
LIGHTNIN construction. Forged 
steel flange is faced with cor- 
rect alloy for your process con- 
ditions. Hub is solid alloy. 
Alloy parts are shown in color. 


2. GET SUPERIOR SEALING 
with 7 rings of large-cross- 
section packing. Separators fa- 
cilitate focics removal, dis- 
tribute force uniformly. Gland 
bolts, threaded part way, prevent 
overtightening. 


3. GET BETTER LUBRICATION 
without repacking. Lantern ring 
evenly distributes lubricant; 
permits continuous lubrication 
under pressure; extends time 
between repackings. Relief plug 
prevents overlubrication. 


stuffing box 


4. REPACK FASTER with exclu- 
sive split packing gland (A) 
that comes right off the shaft to 
allow maximum work space. 
Lantern ring (B) lifts out quick- 
ly by means of pullers (C), 
standard accessories. 


Get simplest possible maintenance with Lightnin mechanical seal* 


1. ELIMINATE REPACKING 
and adjustment with this car- 
tridge-type LIGHTNIN rotary me- 
chanical seal assembly, optional 
on all LIGHTNIN Mixers. It’s 
saving many users thousands of 
maintenance dollars a year. 


2. GET WIDEST CHOICE of seal 
designs and materials to meet 
your conditions: stainless steels, 
Stellite, Hastelloy alloys, 
bronze, ceramic, Teflon, etc. 
Handle pressures to 2500 psig 
and all temperature ranges. 


3. REPLACE SEAL ASSEMBLY 
quickly, if ever mecessary— 
without dismantling mixer or 
removing it from tank, and 
without skilled manpower. Seal 
cartridge unbolts, comes out as 
a unit; replacement bolts in. 


WHAT MIXING OPERATIONS are important to you? You'll find a wealth of information 
on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers: 


(J Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

(Top entering; propeller 
types: “% to 3 HP (B-103) 

(CD Portable: % to 3 HP (B-108) 


(J Side entering: 1 to 25 HP 
(B-104) 

([] Laboratory and small-batch 
production types (B-112) 
Condensed catalog showing 
all types (B-109) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 128-K Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


(-] Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111) 


(CJ Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


ce) 
bet $e) 


4. RETAIN GEAR ALIGNMENT 
when changing seal. Mixer 
gears (A) are isolated from 
shaft by hollow drive quill} (B) 
—cannot get out of line when seal 
is removed. Shaft realignment 
is automatic on reassembly. 
tpatented 


Lohtain 
MXers~- 


MIXCO fluid mixing specialists 


*patent pending 





